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1.0 PROJECT OBJECTIVES 

1.0.1 The project objective is to design and construct facilities for the military that are consistent with 
the design and construction practices used for civilian sector projects that perform similar functions to the 
military projects.  For example, a Company Operations Facility has the similar function as an 
office/warehouse in the civilian sector; therefore the design and construction practices for a company 
operations facility should be consistent with the design and construction of an office/warehouse building.

Comparison of Military Facilities to Civilian Facilities

 

Military Facility Civilian Facility

Warriors in Transition Unit Administration Services 
(WTUAS) Office Building

*Not included in this contract

1.0.2 It is the Army's objective that these buildings will have a  50 year useful life. The design and 
construction should provide an appropriate level of quality to ensure the continued use of the facility over 
that time period with the application of reasonable preventive maintenance and repairs that would be 
industry-acceptable to a major civilian sector project OWNER. The facility design should consider that the 
Army may repurpose the use of the facility over the 50 year life. The Army's intent is to install products 
and materials of good quality that meet industry standard average life that corresponds with the period of 
performance expected before a major renovation or repurpose. The design should be flexible and 
adaptable to possible future uses different than the current to the extent practical while still meeting the 
operational and functional requirements defined within. Flexibility is achieved through design of more 
flexible structural load-bearing wall and column system arrangements.  The site infrastructure will have at 
least a 50-year life expectancy with industry-accepted maintenance and repair cycles. Develop the project 
site for efficiency and to convey a sense of unity or connectivity with the adjacent buildings and with the 
Installation as a whole.

1.0.3 Requirements stated in this contract are minimums.  Innovative, creative, and life cycle cost 
effective solutions, which meet or exceed these requirements are encouraged. Further, the OFFEROR is 
encouraged to seek solutions that will expedite construction (panelization, pre-engineered, etc.) and 
shorten the schedule. The intent of the Government is to emphasize the placement of funds into 
functional/operational requirements.  Materials and methods should reflect this by choosing the 
most economical Type of Construction allowed by code for this occupancy/project allowing the 
funding to be reflected in the quality of interior/exterior finishes and systems selected. 

1.1. SECTION ORGANIZATION

This Section is organized under 6 major “paragraphs”.  

(1) Paragraph 1 is intended to define the project objectives and to provide a comparison between the 
military facility(ies) and comparable “civilian” type buildings.

(2) Paragraph 2 describes the scope of the project.

(3) Paragraph 3 provides the functional, operational and facility specific design criteria for the specific 
facility type(s) included in this contract or task order.

(4) Paragraph 4 lists applicable industry and government design criteria, generally applicable to all 
facility types, unless otherwise indicated in the Section.  It is not intended to be all-inclusive. Other 
industry and government standards may also be used, where necessary to produce professional designs, 
unless they conflict with those listed.

W912QR-21920552 -0003Section: 01 10 00

Thursday, August 16, 2012

Page 4 of 533



(5) Paragraph 5 contains Army Standard Design Criteria, generally applicable to all facility types, 
unless otherwise indicated in the Section.

(6) Paragraph 6 contains installation and project specific criteria supplementing the other 5 
paragraphs.
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2.0 SCOPE 

2.1. WARRIORS IN TRANSITION (WT) COMPLEX

The facility floor plans for the Warriors in Transition (WT) facilities are provided in Appendix J.  These 
floor plans indicate functional and operational arrangements that meet the user's requirements.  The 
Design/Build (D/B) Contractor is required to follow these mandatory designs.  

Minor plan alterations (not more than eight (8) inches) are permitted only when necessary to 
accommodate building system requirements:  however, the minimum area requirements identified in 
Paragraph 3 shall not be reduced in order to accommodate building system requirements.  Office 
locations shown on the facility floor plans shall not be altered or relocated as they meet the mandatory 
adjacency requirements.

2.1.1. NOT USED

2.1.2.  WTUAS

Provide a standard WTUAS consisting of:

A 28 PN Extra Small One-Company Headquarters (CoHQ), 6,900 gross square feet

2.1.3. NOT USED

2.1.4. NOT USED 
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2.2. SITE:

Appendix J includes a conceptual site plan.

The blank site plan provides the limits of construction for the approved site.

Other concept site plans provide possible facility arrangement, orientation as well as site features and 
amenities.  These plans are included as design development proposals and may have conflicting 
information. The D/B Contractor may utilize any of the included site plans in order to develop their 
proposal.  However, it is the responsibility of the D/B Contractor to ensure their proposed site plan is in 
accordance with required functional, operational and building requirements as stated in the Request for 
Proposal (RFP) for this project.  If a conflict exists between any of the concept site plans and the technical 
requirements of the RFP, the RFP technical requirements shall govern. 

The included building renderings and elevations describe the required architectural theme for the WT 
facilities.  These drawings are provided to convey the Government’s desired architectural theme that is 
contextually compatible with the installation’s requirements.

Provide all site improvements necessary to support the new building facilities.  Refer to Paragraph 6 for 
additional information.

Include Antiterrorism/Force Protection measures in the facility design in accordance with applicable 
criteria.  The Contractor shall be responsible for all repairs to existing sidewalks, pavements, curb and 
gutter, utilities, and/or landscaping damaged as a result of his construction activities.

Approximate area available 3.40 acres in the limits of construction, as shown on the site layout plan.  
Refer to Appendix J - Drawings.

2.3. GOVERNMENT-FURNISHED GOVERNMENT-INSTALLED EQUIPMENT (GFGI)

Coordinate with Government on GFGI item requirements and provide suitable structural support, brackets 
for projectors/VCRs/TVs, all utility connections and space with required clearances for all GFGI items.  
Fire extinguishers are GF/GI personal property, while fire extinguisher brackets and cabinets are 
Contractor furnished and installed CF/CI.  Include tables/cabinets/carts/etc. for GFGI equipment that is 
not freestanding in furniture design.  All Computers  and related hardware, copiers, faxes, printers, video 
projectors, VCRs and TVs microwave ovens, electric ranges, refrigerators, washers, dryers, and fire 
extinguishers are GFGI.

The following are also GFGI items: Audio Visual Equipment, microwaves, refridgerators, vending 
machines and fire extinguishers shall be Government Furnished, Government Installed.  FF&E package 
shall include specifications for fire extinguishers.

2.4. FURNITURE REQUIREMENTS

 Provide furniture design for all  spaces listed in Chapter 3 and including any existing furniture and 
equipment to be re-used. Coordinate with the user to define requirements for furniture systems, movable 
furniture, storage systems, equipment, any existing items to be reused, etc.  Early coordination of 
furniture design is required for a complete and usable facility.

The procurement and installation of furniture is NOT included in this contract.  Furniture will be provided 
and installed under a separate furniture vendor/installer contract.  The general contractor shall 
accommodate that effort with allowance for entry of the furniture vendor/installer onto this project site at 
the appropriate time to permit completion of the furniture installation for a complete and usable facility to 
coincide with the Beneficial Occupancy Date (BOD) of this project.  The furniture vendor/installer contract 
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will include all electrical pre-wiring and the whips for final connection to the building electrical systems 
however; the general contractor shall make the final connections to the building electrical systems under 
this contract.  Furthermore, the general contractor shall provide all Information/Technology (IT) wiring (i.e. 
LAN, phone, etc.) up to and including the face plate of all freestanding and/or systems furniture desk tops 
as applicable, the services to install the cable and face plates in the furniture, the coordination with the 
furniture vendor/installer to accomplish the installation at the appropriate time, and all the final IT 
connections to the building systems under this contract.

The Government reserves the right to change the method for procurement of and installation of furniture 
to Contractor Furnished/Contractor Installed (CF/CI).  CF/CI furniture will require competitive open market 
procurement by the Contractor using the Furniture, Fixtures and Equipment (FF&E) package.  Reference 
applicable appendix for Preliminary FF&E Information including furniture dimensions sizes as shown in 
the Standard Design.

2.5. NOT USED
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3.0 WARRIORS IN TRANSITION COMPLEX (WT) 

3.1. GENERAL REQUIREMENTS:

3.1.1. FACILITY DESCRIPTION:  WT Complexes are required by the Army to encompass living, 
training, social interaction and administrative/command operations.  The complex includes the following 
facilities: WT Barracks (WTB), WT Unit Administration Services (WTUAS) comprising of WT Company 
Headquarters (CoHQ) and WT Battalion Headquarters (BnHQ), WT Soldier Family Assistance Center 
(SFAC) and Central Energy Plant (CP). These facilities with outdoor areas and any additional support 
facilities shall be arranged on the site as a unit to allow injured or temporarily disabled soldiers to live, eat, 
train, and work together. This request for proposal includes the following:

A. WTB:  Not used

B. WTUAS:   WT Unit Administration Services (WTUAS) are comprised of administration, command 
operations, special functions, storage and other support areas. The WTUAS comprise of the 
company headquarters (CoHQ) and the Battalion headquarters (BnHQ) as separate buildings or 
combined together as one building, where authorized. 

C. CoHQ:   WT Company Headquarters (CoHQ) are comprised of administration, command 
operations, special functions, storage and other support areas. 

D. BnHQ:  Not used

E. SFAC:  Not used

F. CP:  Not used

G. DFAC:  Not used

3.1.2. FACILITY RELATIONSHIPS:

A. TRAVEL DISTANCES

1) The maximum travel distance from POV parking to the Barracks, Company Headquarters and 
Battalion Headquarters shall not exceed a distance of 1200 feet.  The maximum travel distance from 
handicap parking to the buildings shall not exceed a distance of 225 feet.

2) The Company Headquarters shall be no more than 160 feet from the WT Barracks. Measure the 
distance based on a pedestrian’s path of travel from an entrance of one building to the nearest entrance 
of the other building.

3.1.3. ACCESSIBILITY REQUIREMENTS:

A. SITE PLAN DESIGN AND CONSTRUCTION: All buildings in the WT Complex with the exception 
of the central energy plant shall be accessible and in compliance with the Architectural Barriers Act (ABA) 
Accessibility Standards for Department of Defense Facilities as currently amended.

B. FACILITY DESIGN AND CONSTRUCTION:  Not used

3.1.4. BUILDING AREAS:

A. GENERAL: Area requirements for corridors, stairs, electrical rooms, and mechanical rooms will 
typically be left to the discretion of the offeror in accordance with applicable codes, but shall be counted in 
the general authorized gross square footage for each facility.  Coordinate column spacing and layout with 
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the building’s floor plan so that columns occur within, or in alignment with walls where they may be 
concealed as much as possible. Hold columns occurring within spaces to a minimum and limit them to 
larger public spaces.  Plan column placement such that they do not interfere with the functionality of the 
space.

B. GROSS AREA: Reference Paragraph 5 for gross area computation. 

C. NET AREA:  Reference Paragraph 5 for net area computation. Net area requirements for 
programmed spaces are included in the Space Allocation Tables in section 3.2.1.  If net area 
requirements are not specified, the space shall be sized to accommodate the required function and to 
comply with code requirements, overall gross area limitations, and any other requirement of this RFP.

3.1.5. ADAPT BUILD MODEL:  (NOT USED)

3.2. FUNCTIONAL AND OPERATIONAL REQUIREMENTS:

3.2.1. FUNCTIONAL SPACES
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3.2.1.WTCO FUNCTIONAL SPACES – WT COMPANY HEADQUARTERS (CoHQ)

A. GENERAL: Note that not all offices are included on every building size.  Refer to the Space 
Allocation Table below for different sizes of company headquarters and office requirements.

B. PRIMARY SPACES:

1) Commander:  Provide a private administrative office.

2) Executive Officer:  Provide a private administrative office.

3) Supervisory Case Manager:  Provide a private administrative office. 

4) Nurse Case Manager:  Provide a private administrative office.

5) Case Manager:  Provide a private administrative office. 

6) First Sergeant:  Provide a private administrative office. 

7) Platoon Sergeant:  Provide a private administrative office.

8) Squad Leader:  Provide a private administrative office.

9) Social Worker:  Provide a private administrative office.

10) Extra Office:  Provide a private administrative office.

11) Open Office Spaces:  Provide space for multiple cubicles for administrative personnel.  See 
Space Allocation Table below for additional requirements.

C. COMMON AREAS:

1) Lobby:

a) Reception/Waiting Room: Provide a reception station consisting of a built-in reception counter 
for each company (shall be combined in a multi-company setting). Reception counter will serve both able 
and disabled personnel.

2) Public Toilets:  Reference paragraph 3.5.1 - Finishes and Interior Specialties for the required 
toilet accessories.

a) Men's/Women’s Restrooms:  Provide separate men’s and women’s toilet facilities and one 
shower stall each to serve the administrative personnel assigned to the building. Provide a dressing area 
with a bench adjacent to the shower stall. Showers will only be provided in staff restrooms in those 
buildings where the public and staff restrooms are separated.

b) Shared Toilets: (for small sized CoHQ’s): If toilets will be used by both staff and public, provide 
toilet facilities and no shower stall to serve the public and administrative personnel assigned to the 
building.

3) Vestibule:  Provide a vestibule between the exterior and the reception/waiting room.  Provide a 
minimum of 7 feet clearance between doors. Provide a means for the doors to open automatically via a 
sensor or push button.

4) Corridors:  Provide 6 feet wide minimum interior corridors.

5) Janitor Closet: Provide space for mop sink, mop rack, buckets, a vacuum, shelving and storage 
of cleaning supplies.

6) Mechanical, Electrical and Telecommunications Rooms:  Size mechanical rooms to 
accommodate equipment maintenance/repair access without having to remove other equipment.  Filter 
changes and preventive maintenance shall be performed without requiring access to the apartment.  First 
floor exterior access is required for centralized mechanical room.  

7) Copier and Fax Room: Provide ABA accessible space to accommodate a standard size copier 
and fax machines. See Space Allocation Table below for additional requirements.
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8) Conference Room:  See Space Allocation Table below for additional requirements.

9) Supply Room:  Provide room for miscellaneous administrative supplies. See Space Allocation 
Table below for additional requirements.

10) Records Room:  Provide room for administrative records storage. See Space Allocation Table 
below for additional requirements.

11) Kitchenette:  Provide a countertop with lower and upper storage cabinets (including shelves) 
with a sink.  Provide space for a microwave oven, refrigerator, seating space for a minimum of two tables 
with chairs and space for two vending machines.

12) Distribution Center: Provide room for administration personnel to provide support service for the 
distribution of materials. See Space Allocation Table below for additional information.
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D. SPACE ALLOCATION TABLE

CoHQ MINIMUM AREA REQUIREMENTS
NET SQ FT (NSF) PER ROOM

X-Small2 Small2 Medium2 Large2NAME
Ea Area Ea Area Ea Area Ea Area

COMMANDER 1 120 1 120 1 120 1 120
EXECUTIVE   OFFICER NR  NR  1 120 1 120
SUPERVISORY CASE MGR NR  NR  1 120 1 120
CASE MANAGER 1 120 1 120 2 120 4 120
FIRST SERGEANT 1 120 1 120 1 120 1 120
PLATOON SERGEANT 2 120 2 120 3 120 3 120
SQUAD LEADER 3 140 4 140 6 140 6 140
SOCIAL WORKER 1 120 1 120 NR  NR  
NURSE CASE MANAGER 2 120 3 120 4 120 8 120
EXTRA OFFICE NR  2 120 NR  NR  
MEDICAL NCO - See Note 1 1 48 1 48 NR  1 48
TRAINING SPECIALIST- See 

Note 1 1 48 2 48 2 48 2 48
OCCUPATIONAL THERAPY 

ASST- See Note 1 1 48 1 48 1 48 1 48
FINANCIAL TECH SPEC - See 

Note 1 1 48 2 48 1 48 2 48
MEDICAL SUPPORT ASST- 

See Note 1 1 48 2 48 1 48 2 48
SUPPLY TECHNICIAN - See 

Note 1 1 48 1 48 2 48 1 48
HR SPECIALIST- See Note 1 1 48 2 48 1 48 2 48
HR ASSISTANT- See Note 1 NR  NR  3 48 NR  
FAMILY READINESS    
SUPPORT ASST- See Note 1 1 48 1 48 1 48 1 48
COPIER & FAX 1 96 1 96 1 96 1 96
KITCHENNETTE 1 100 1 100 1 100 1 100
RECORDS ROOM 1 100 1 100 1 100 1 100
DISTRIBUTION CENTER 1 110 1 110 1 110 1 110
CONFERENCE ROOM 1 255 1 255 1 255 1 255
SUPPLY ROOM 1 100 1 100 1 100 1 100
RECEPTION / WAITING 
ROOM 1 250 1 250 1 250 1 250
JANITOR'S CLOSET 1 20 1 20 1 40 1 40
BUILDING SUPPORT AREAS 
(Restrooms, Mechanical, 
Telecommunications, Electrical, 
etc

As needed As needed As needed As needed

NR - No Requirement
Notes:
(1) Collocated in “open office” area (cubicles).
(2) Numbers in table are per company.
(3) One per facility when multiple CoHQ’s are combined 

3.3. SITE FUNCTIONAL REQUIREMENTS

A. PARKING:  Provide handicap parking in accordance with the Architectural Barriers Act.
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1) Privately Owned Vehicle (POV) Parking: Design and construct the POV parking, within the 
designated construction area.  Provide POV parking as follows:

a) WT Barracks (WTB): (If required by RFP) Provide POV parking spaces for 70 percent of the 
personnel.  

b) WT Company Headquarters (CoHQ): (If required by RFP) Provide POV parking spaces for 90 
percent of the personnel plus 10 visitor spaces.  

c) WT Battalion Headquarters (BnHQ): (If required by RFP) Provide POV parking spaces for 90 
percent of the personnel plus 10 visitor spaces.  

d) WT Soldier Family Assistance Center (SFAC): (If required by RFP) Provide a minimum 20 [2 
are handicap] POV parking spaces.

B. ACCESS DRIVES AND LANES: Design and construct drives with curbs and gutters when 
necessary for drainage purposes.

1) Access Drives: Provide access drives to each building with a minimum width of 24 feet. Provide 
drives with curb and gutter and a minimum turning radius as required for emergency vehicle access. 

2) Service Drives: Provide service drives to each mechanical and/or electrical room with a 
minimum width of 10 feet.  

3) Emergency Vehicle/Fire Access Lanes: Provide fire access lanes to each building.  Design the 
fire access lanes in accordance with NFPA 1, UFC-3-600-01 and the installation’s requirements. 
Sidewalks designed to support emergency vehicle traffic shall be a minimum of 20 feet wide per NFPA 
requirements.

a) WT Barracks: (If required by RFP) access must be provided to three sides minimum.

4) Drop-off Lanes: Provide ABA accessible drop-off lanes.

a) WT Barracks: (If Barracks are required by RFP) Provide drop off lanes at the Barracks.

b) Soldier Family Assistance Center: (If SFAC is required by RFP) Provide drop off lanes at the 
Soldier Family Assistance Center.

3.4. SITE AND LANDSCAPE REQUIREMENTS

A. SITE STRUCTURES:

1) Dumpster Enclosures: Locate, design, and construct the dumpster enclosure area(s) and 
screening.  Dumpster screening shall be aesthetically and architecturally compatible with the building it 
serves and designed in accordance with Installation Guidelines.  

B. LANDSCAPING/HARDSCAPING;

1) Non-Vehicular Walks: Construct pedestrian walks within the designated construction area and 
connect to existing sidewalks, where applicable. The geometric design of walks for pedestrian circulation 
shall adhere to UFC 3-210-01A “Area Planning, Site Planning, and Design”. Construct walks paralleling 
buildings beyond the eave drip line and at least 5 feet from the foundation.

a) Pedestrian Sidewalks:  Sidewalks shall be a minimum of 6 feet wide. Construct non-vehicular 
pedestrian sidewalks of Portland Cement Concrete having a minimum nominal thickness of 4 inches. 
Design joint patterns uniformly, symmetrical, and in accordance with the American Association of State 
Highway and Transportation Officials (AASHTO) standards.  For joints, do not exceed the length to width 
ratio of 1.25 for non-reinforced pavements.

2) Roadway Pavements:  Sidewalks designed to support emergency and service vehicle traffic will 
be considered roadway pavements and designed to meet the AASHTO standards.  Construct vehicular 
supported walks of Portland Cement Concrete having a minimum nominal thickness of 7 inches.  Design 
joints uniformly, symmetrical, and in accordance with AASHTO standards.  Do not exceed the length to 
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width ratio of 1.25 for non-reinforced pavements. Sidewalks designed to support emergency and service 
vehicle traffic shall have minimum widths as stated in section 3.3 - Access Drives and Lanes.

3) Child Outdoor Play Areas  (If SFAC is required by RFP):

a) The outdoor play area must meet guidelines contained in the Consumer Products Safety 
Commission (CPSC) Handbook for Public Playground Safety, the American Society for Testing Materials 
(ASTM) F-1487-93, UFC 3-210-04 Chapter 7 “Children’s Outdoor Play Area, Child Safety Requirements 
for Outdoor Play Areas” and any ABA guidelines for Play Areas (www.access-board.gov).

b) Design and construct the play area within allotted programmed funds.  The play area shall be a 
minimum 50 foot by 60 foot area surrounded by a fence and a gate to allow for emergency egress. Refer 
to Site Specialties and Furnishings below for additional information on fencing.

c) Provide four foot (4’) wide trike paths/sidewalks, a minimum 12-foot by 12-foot (12’ x12’) shade 
structure, a hard surface area with a basketball goal, a composite play system for ages two to five and 
benches for viewing each area. Provide swings if space is available.

d) Provide a safety surface throughout all use zones and under all play equipment using.  a unitary 
or poured in place material.  The safety surface in the swing zone shall be wood fiber, with approved 
rubber matting at the foot contact point underneath the swings.  Provide a unitary safety surface beneath 
infant swings.

4) Landscaping: Provide Landscaping. Poisonous plants with thorns and fruit bearing plants are 
not permitted. 

C. SITE SPECIALTIES AND FURNISHINGS:

1) Site Specialties:

a) Bus Stop: (If required by RFP) Design and construct a bus stop with a sheltered area for a 
minimum of 10 people.  The shelter shall be aesthetically and architecturally compatible with the WT 
buildings.  Design the bus stop in accordance with ABA and UFC 4-010-01 “DoD Minimum Antiterrorism 
Standards for Buildings”.  Provide pedestrian access from the WT Barracks and other facilities in the WT 
Complex to the bus stop.

b) Fencing (If SFAC is required by RFP - Child Outdoor Play Area): Provide fence shall be a 4 foot 
high vinyl coated chain-link security type fence with a 3 foot wide gate to allow for emergency egress. 
Provide gate with a controlled locking hardware device. Cut off the fence bolts so no more than two 
threads are exposed and cover the end with plastic caps or silicone caulk.  Install the bolts so that the 
threaded end faces away from the play area.

2) Site Furnishings:

a) Benches (If SFAC is required by RFP - Child Outdoor Play Area):  Provide benches in the Child 
outdoor play area. Coordinate with contracting officer for bench type and quantity.

3.5. ARCHITECTURAL REQUIREMENTS

A. GENERAL:   Do not use exterior materials that require periodic repainting or similar refinishing 
processes. Material exposed to weather shall be factory pre-finished, integrally colored or provided with 
intrinsic weathering finish.

B. WALLS:

1) Exterior Walls: Where Exterior Insulation and Finish Systems (EIFS), or any other material 
except CMU or other Masonry material is used as exterior finish material, it shall be in conjunction with a 
CMU wainscot. EIFS shall be “high-impact” and “drainable” type.

C. MOLD AND MILDEW: The Designer of Record shall provide details in the design analysis and 
design showing steps taken to mitigate the potential growth of mold and mildew in the facility. Perform a 
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wall and/or roof construction moisture analysis to verify appropriate thermal insulation and vapor 
permeability retardant assemblies to prevent condensation with the wall and/or roof under all foreseeable 
climate conditions. All gypsum board shall achieve a score of 10, the highest level of performance for 
mold resistance under the ASTM D 3273 test method. All gypsum board shall be transported, handled, 
stored and installed in accordance with the GYPSUM ASSOCIATION – Guidelines for Prevention of Mold 
Growth on Gypsum Board (GA-238-03).

D. ROOF SYSTEMS:  Provide minimum roof slope of ¼ inch per foot for membrane roof systems 
and ½ inch per foot slope minimum for roof crickets.  Minimum slope for high pitched roofs is 3:12.  

1) Trim and Flashing:  Gutters, downspouts and fascias shall be factory pre-finished metal and 
compliant with SMACNA Architectural Sheet Metal Manual.

E. OPENINGS

1) Storefronts/Curtain Walls & Entrances:

a) Storefronts (Main Entrance Doors):  Provide aluminum storefront doors and frames with 
Architectural Class 1 anodized finish, fully glazed, with medium or wide stile for entry into lobbies or 
corridors. Framing systems shall have thermal-break design.  Provide storefront systems complying with 
wind load requirements of applicable codes and criteria.

b) Curtain Wall Systems:  Curtain wall systems where used, shall be capable of withstanding area 
wind loads, thermal and structural movement required by location and project requirements and in 
compliance with applicable codes and criteria.

2) Windows:   Window material and installation shall comply with applicable codes and criteria.

a) Exterior windows: Provide insulated, high efficiency window systems, with thermally broken 
frames complying with applicable codes and criteria including UFC4-010-01.  Design window sills to 
discourage bird nesting.

3) Doors and Frames: Provide fire-rated openings, fire rated and smoke control doors in 
compliance with applicable codes and the requirements of labeling authority. Door frame installation shall 
comply with applicable codes and criteria. Provide interior hollow metal doors, or interior flush solid core 
wood doors as required. All interior door frames shall be hollow metal. STC ratings shall be of the sound 
classification required and shall include the entire door and frame assembly.

a) Exterior Insulated Hollow Metal Doors & Frames:  Provide galvanized insulated hollow metal 
exterior doors for entry to all spaces other than corridors, lobbies, or reception/waiting rooms.  Doors and 
frames shall comply with applicable codes and criteria. Doors shall be minimum Level 3, physical 
performance Level A, Model 2 flush. Provide 12-gauge frames with continuously welded mitered corners 
and seamless face joints. Provide factory primed A60 galvannealed doors and frames in compliance with 
ASTM A653. Fire-rated openings shall comply with applicable codes, and the requirements of the labeling 
authority.

b) Interior Insulated Metal Doors: Provide factory primed interior Insulated Metal Doors complying 
with ANSI A250.8/SDI 100. Doors shall be minimum Level 2, physical performance Level B, Model 2. 
Provide insulated hollow metal doors for utility rooms, storage rooms and bathrooms.

c) Solid Core Wood Doors:  Provide all wood doors except noted otherwise. Provide flush solid 
core wood doors conforming to WDMA I.S.-1A. Stile edges shall be non-finger jointed hardwood 
compatible with face veneer. Provide Architectural Woodwork Institute (AWI) Grade A hardwood face 
veneer for transparent finished doors.

d) Interior Hollow Metal Frames:  Provide factory primed interior Hollow Metal Frames complying 
with ANSI A250.8/SDI 100. Frames shall be minimum Level 2, 16 gauge, with continuously welded 
mitered corners and seamless face joints.

4) Hardware:
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a) Door Finish Hardware: (Master Keying System/Cores):    Coordinate all requirements for 
hardware keying with the Contracting Officer.  Provide for the extension of the existing Installation keying 
system.  The Installation keying system is Best Lock.  Provide cores with no less than seven pins and 
key-removable type cores cylinders. Locksets for mechanical, electrical and communications rooms only 
shall be keyed to the existing Installation Master Keying System.  HVAC terminal units that are accessed 
from a central corridor shall have a deadbolt to minimize protrusion into corridor.  Plastic cores are 
unacceptable.

b) Auxiliary Hardware:

(1) Robe Hooks - Toilets/Showers:  Provide a type 304 satin finished stainless steel robe hook 
adjacent to shower stall entry.

c) Non-Destructive Emergency Access System (KNOX Box): Fire Department Secure Lock-Box:  
Provide and install a 3200 series hinged door recess mounted “Knox Box” part number 
3275,manufactured by “The Knox Company”. Install the vault in accordance with the manufacturer 
directions with top of box between 66-72 inches from finish grade. The vault shall be dark bronze and 
recess mounted on the exterior wall near the main entrance or near the closest door that leads to the fire 
alarm/mass notification panels of each building. The vault shall be equipped with a supervisory switch 
(normally

5) Louvers and Vents:  Provide exterior louvers with bird, bug and/both screens designed to 
exclude wind-driven rain constructed to withstand wind loads in accordance with the applicable codes.  
Provide wall louvers bearing the Air Movement & Control Association (AMCA) International certified 
ratings program seal for air performance and water penetration in accordance with AMCA 500-D and 
AMCA 511.  Provide louvers with factory applied finishes and color to match adjacent finish.

F. EXTERIOR SPECIALTIES:

1) Bird Habitat Mitigation:  Provide details in the design necessary to eliminate the congregating 
and nesting of birds at, on, and in the facility.

G. ELEVATORS/CONVEYING SYSTEMS:

1) Elevators:  The Army Standard for WT Complexes requires that an elevator be provided for 
any building which exceeds one-story (1-Story). Provide an elevator system fully compliant with ASME 
A17.1 and ASME A17.2.1 in their entirety, as well as any additional requirements specified herein. Locate 
primary elevators centrally within the facility with a minimum rated load capacity of 3,500 lb (1588 kg), 
with center opening doors and interior dimensions sized to accommodate a fully extended Emergency 
Medical Services (EMS) gurney, approximately 24 inches wide by 77 inches long, and four average sized 
adults. Provide an additional elevator, meeting all specifications outlined above for every additional one-
hundred (100) persons, or fraction thereof over the first one-hundred (100) persons the building is 
designed to accommodate, unless determined otherwise by a foot-traffic analysis. Such foot-traffic 
analysis shall be included in the general facility Design Analysis.

2) Elevator Inspector: The Elevator Inspector shall be certified in accordance with the 
requirements of ASME A17.1 and ASME QEI-1 and licensed as a Certified Elevator Inspector by the 
State where the project is constructed. The Certified Elevator Inspector shall inspect the installation of the 
elevator(s) to assure that the installation conforms to all contract requirements. The Certified Elevator 
Inspector shall be directly employed by the Prime Contractor and shall be independent of the Elevator 
System Manufacturer and the Elevator System Installer.

H. ACOUSTICAL REQUIREMENTS:   Design exterior walls and roof/floor/ceiling assemblies, doors, 
windows and interior partitions to provide for attenuation of external noise sources such as airfields in 
accordance with applicable criteria.  Sound conditions and levels for interior spaces, due to the operation 
of mechanical and electrical systems and devices, shall not exceed levels as recommended by ASHRAE 
handbook criteria. Provide sound insulation in the under listed areas to meet a minimum rating of:

1) Interior Walls & Floor Ceiling/Assemblies (Offices & Conference Room):  Provide a 
minimum rating of STC 49 at walls and doors.
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2) Video Teleconferencing Areas: In addition to the sound insulation required, video 
teleconferencing areas shall meet a noise criteria (NC) 30 rating in accordance with ASHRAE 
Fundamentals Handbook.

3) Interior Solid Core Doors in Metal Frames: STC 25.

I. THERMAL REQUIREMENTS: Place emphasis on providing thermal envelope performance using 
continuous insulation components outside of the structural elements of the facility.  Reference section 
3.12 for energy conservation requirements. 

3.5.1. FINISHES AND INTERIOR SPECIALITIES

A. GENERAL:  Provide sustainable materials and furnishings that are easily maintained and 
replaced. In addition to the materials specified below, design in conformance with applicable criteria 
identified in Paragraphs 4 and 5. Provide interior surfaces that are easy to clean and light in color.  
Coordinate finishes through the United States Army Corps of Engineers Center of Standardization to 
ensure use of therapeutic colors, flooring material, and countertop textures.

B. FINISHES:  Designers are not limited to the minimum finishes listed in this paragraph and are 
encouraged to offer higher quality finishes.

1) Minimum Finish Requirements:  Provide wall, ceiling and floor finishes conforming to the 
applicable requirements and criteria as identified in Paragraphs 4 and 5. Where code requirements 
conflict, the most stringent code requirement shall apply.

a) Walls:  Use impact resistant gypsum board in corridors, storage rooms, stairwells and activity 
rooms and centralized laundries (if centralized laundries are required by RFP).

b) Ceilings:  Provide minimum 5/8” gypsum board, except where stated otherwise. Provide a Level 
4 Finish in accordance with USG Handbook, latest edition.

(1) Acoustical Ceiling Tiles (ACT):  Shall be 24"x 24" Acoustical tile panels of 5/8 inch minimum 
thickness. Type as indicated, Class A. Light reflectance shall exceed 75 percent, color, texture and finish 
shall be as indicated. When not indicated provide white, fissured texture acoustical panels with a beveled 
tegular edge. NRC not less than 0.60, CAC not less than 35.

(2) Ceiling Grid: Provide a 9/16" suspension system - Type as indicated. Color, texture and finish 
shall be as indicated. When not indicated provide white, hot-dipped galvanized steel, exposed tee grid 
with hold down clips for ceiling tiles.

c) Floors - Resilient Flooring: Provide resilient flooring with a minimum 1/8 inch thick, conforming 
to ASTM F 1066, class 2, through-pattern tile, composition 1, asbestos free, with color and pattern 
uniformly distributed throughout the thickness of the tile.

d) Countertops:  Provide solid surfacing of either Solid Polymer or Solid Polyester Resin 
Composition to be used for countertops and backsplashes, 1/2-inch minimum thickness.  Must meet 
ANSI/NEMA LD 3 and ASTM E 84. High-Pressure Laminate will not be allowed for countertops in 
restroom, toilet room, kitchen or break room applications.  Provide countertops with waterfall front edge 
and integral coved backsplash, minimum 4" high.

e) Window Stools: Provide solid surfacing of either Solid Polymer or Solid Polyester Resin 
Composition 1/2-inch minimum thickness.  Must meet ANSI/NEMA LD 3 and ASTM E 84.

f) Elevator(s) Finishes: All elevator interior walls, doors, and fixtures shall have a Satin No. 4 
Stainless Steel Finish. All elevators shall be furnished with removable hanging protective pads and fixed 
hooks to facilitate conversion to use for moving freight.

2) Minimum Paint Finish Requirements:  All paints used shall be listed on the "Approved product 
list" of the Master Painters Institute, (MPI). Application criteria shall be as recommended by Master 
Painters Institute (MPI) guide specifications for the substrate to be painted and the environmental 
conditions existing at the project site.  Except factory pre-finished material or exterior surfaces receiving 
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other finishes, paint surfaces with a minimum of one prime coat and two finish coats. Paints having a lead 
content over 0.06 percent by weight of nonvolatile content are unacceptable. Paints containing zinc-
chromate, strontium-chromate, mercury or mercury compounds, confirmed or suspected human 
carcinogens shall not be used on this project.

a) Exterior Surfaces: Use exterior paints and coating products classified as containing low volatile 
organic compounds (VOCs) in accordance with MPI criteria. Provide an MPI Gloss Level 5 Finish (Semi-
gloss), unless otherwise specified.

b) Interior Surfaces: Use interior paints and coating products containing a maximum level of 150 g/l 
(grams per liter) of volatile organic compounds (VOCs) for non-flat coatings and 50 g/l of VOCs for flat 
coatings. Provide an MPI Gloss Level 5 Finish (Semi-gloss) in wet areas and a flat finish in all other 
areas.

C. INTERIOR SPECIALTIES:

1) Signage and Directories:

a) Signage: Provide room signage conforming to ABA standards. At each room, provide room 
number and changeable two-line message strip signage of the same construction as standard room signs 
and to include a clear sleeve that will accept a paper or plastic insert with identifying changeable text. The 
insert shall be prepared typeset message photographically enlarged to size and mounted on paper card 
stock. Army Standard Signage format and Installation standard finishes and styles precedes details 
written here.

2) Toilet Accessories: Furnish and install toilet accessories listed below in addition to any other 
toilet accessory(ies) listed elsewhere for a complete and usable facility Provide Type 304 stainless steel 
with satin finish toilet accessories conforming to the requirements of the ABA.  They include, but not 
limited to the following:

a) Public/Staff/Shared Toilet(s) & Showers (Men’s & Women’s)

(1) Glass mirrors on stainless steel frame and shelf – at each lavatory 

(2) Liquid soap dispenser – at each lavatory

(3) Combination recessed mounted paper-towel dispenser/waste receptacle

(4) Sanitary napkin disposal at each female\unisex toilet 

(5) Recessed mounted lockable double toilet paper holder – at each water closet.

(6) Sanitary toilet seat cover dispenser – a minimum of one per toilet room

(7) Grab bars – as required by ABA

(8) Shower curtain rod – curved extra heavy duty (where a shower is required)

(9) Shower curtain – white anti-bacterial nylon/vinyl fabric shower curtain shall completely close the 
shower width (where a shower is required)

(10)  Soap dish – built-in shower (where a shower is required)

3) Wall Protection:

a) Chair Rail: Provide and install chair rails in areas prone to hi-impact use, such as corridors, 
waiting areas, lobbies, conference and multi-purpose rooms.

b) Corner Guards: Provide surface mounted, high impact resistant, integral color, snap-on type 
resilient corner guards, extending from floor to ceiling for wall and column outside corners in high traffic 
areas such as corridors, waiting areas, lobbies, conference and multi-purpose rooms. Furnish factory 
fabricated end closure caps for top and bottom of surface mounted corner guards.

4) Storage Shelving in Janitor Closets:  Provide two (2) 18 in deep by 48 in long, heavy duty, 
stainless steel shelves minimum for storage of cleaning supplies and a four holder mop rack.
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5) Fire Extinguishers, Cabinets & Mounting Brackets:  Furnish a list of installed fire extinguisher 
cabinets and mounting brackets (including location, size and type) to the Contracting Office 
Representative. Provide a list of all required portable fire extinguishers, with descriptions (location, size, 
type, etc.) and total number per type. See also Section 01 33 16, Attachment D, "SAMPLE FIRE 
PROTECTION AND LIFE SAFETY CODE REVIEW", paragraph 1.14.

3.5.1.WTCO FINISHES AND INTERIOR SPECIALTIES – WT COMPANY HEADQUARTERS (CoHQ)

A. GENERAL:  Design WT-Company Headquarters with an office ambience.

B. FINISHES:

1) Minimum Finish Requirements - Floors:   Carpet shall be minimum of 2 yarn ply, modular tile 
conforming TO ISO 2551, ASTM D 418, ASTM D 5793, ASTM D 5848, solution dyed, tufted, cut and loop 
pile, commercial 100% branded (federally registered trademark) nylon continuous filament.

2) Finish Table:

CoHQ INTERIOR FINISHES
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REFER TO 
NOTE

COMMANDER       ● ●   ●     ●   NOTE 5
EXECUTIVE OFFICER       ● ●   ●     ●   NOTE 5

SUPERVISORY CASE 
MANAGER

      ● ●   ●     ●  
 NOTE 9

CASE MANAGER       ● ●   ●     ●   

FIRST SERGEANT       


●   ●     ●   NOTE 5

PLATOON SERGEANT
      ●   ●     ●  

 
SQUAD LEADER       ●   ●     ●   

SOCIAL WORKER       


●   ●     ●   NOTE 5

NURSE CASE 
MANAGER

      


●   ●     ●  
 NOTE 5

EXTRA OFFICE       


           NOTE 8
OPEN OFFICE AREA ●      ●   ●     ● 9’  
COPIER AND FAX ●      ●   ●     ●   
KITCHENETTE ●      ●   ●     ●   NOTE   4
RECORDS ROOM ●      ●   ●     ●   

CONFERENCE ROOM       


           NOTE 5
SUPPLY ROOM                  
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RECEPTION/WAITING 
ROOM

               9’
 

MESSAGE CENTER                  
STORAGE ROOM                 NOTE 10
MEN’S RESTROOM    ●       ● ●  ●  ●   NOTE 1

WOMEN’S RESTROOM
   ●       ● ●  ●  ●   

NOTE 1
JANITOR CLOSET    ●       ● ●  ●  ●   NOTE 2
CORRIDORS          ●     ● 9’  
VESTIBULES  ●  ●    ●  ●   ● ●  9’  

STAIRS      


           NOTE 7 
ELEVATOR                 NOTE 11

PUMP ROOM      


           NOTE 11
MECHANICAL      ●  ●   ●    ●   NOTE 6 
ELECTRICAL      ●  ●   ●    ●   NOTE 6
TELECOMM      ●  ●   ●      ● 10’  

1. ALL WET WALLS IN TOILET ROOMS SHALL HAVE 4'-0" HIGH CERAMIC TILE WAINSCOT.  SHOWER WALLS 
SHALL BE FINISHED WITH FULL HEIGHT TILE WALLS.

2. WALLS ADJACENT TO JANITOR’S SINK SHALL BE FINISHED WITH A 4’-0” HIGH CERAMIC TILE WAINSCOT.  
3. NOT USED.

4. IN VENDING OR RECYCLABLES STORAGE AREA, MATCH FLOORING, WALL, AND CEILING FINISHES TO 
THOSE OF ADJACENT AREA.

5. EXTEND PARTITIONS TO DECK.  PROVIDE SOUND INSULATION TO MEET A MINIMUM RATING AT DOORS 
AND WALLS AS NOTED IN ACOUSTICAL REQUIREMENTS IN PARAGRAPH 3.5 – ARCHITECTURAL 
REQUIREMENTS.

6. CEILING MAY BE PAINTED EXPOSED STRUCTURE IF ALLOWED BY APPLICABLE CODE.

7. RISERS SHALL BE PAINTED STEEL.  STAIR LANDINGS AND TREADS SHALL HAVE RESILIENT FLOORING OR 
SEALED CONCRETE.  PROVIDE TREADS WITH SLIP RESISTANT NOSING.

8. ONLY USED ON SMALL CoHQ’s
9. USED ON ALL MEDIUM AND LARGE CoHQ’s
10. ONLY USED ON MEDIUM DUPLEX CoHQ’s.

11. USED ONLY ON MEDIUM STACKED AND LARGE STACKED CoHQ’s.

C. INTERIOR SPECIALTIES:

1) Visual Display Units/Cases - Bulletin Boards: Provide one bulletin board near the main 
entrance measuring 4 feet high and 6 feet wide with a header panel and lockable, glazed doors.

3.6. STRUCTURAL REQUIREMENTS

A. GENERAL:  Design and construct as a complete system in accordance with APPLICABLE 
CRITERIA.

B. DESIGN LOADS:

1) Live Loads:  Design live loads per the IBC but not lower than the following minimums.

a) Elevated slabs:  60 pounds per square foot (psf) minimum

b) Slab on grade:   150 psf minimum
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c) Centralized laundry area (If Barracks are required by the RFP): 150 psf, but not less than actual 
equipment loads.

3.7. SEE PARAGRAPH 6.7 THERMAL PERFORMANCE – NOT USED

3.8. PLUMBING REQUIREMENTS

A. PLUMBING FIXTURES

1) Commercial Plumbing Fixtures - Mop Sink (Janitor Closets): Provide a 10 in. deep floor 
mounted stainless steel mop sink with hot and cold service faucet

3.8.WTCO PLUMBING REQUIREMENTS – WT COMPANY HEADQUARTERS (CoHQ)

A. PLUMBING FIXTURES:

1) Commercial Plumbing Fixtures:  

a) Urinals:  Provide non-water using (waterless, water-free, etc.) urinals.

3.9. COMMUNICATIONS AND SECURITY SYSTEMS

A. TELECOMMUNICATION SYSTEMS:  Provide telecommunications outlets per applicable criteria 
based on functional purpose of the space within the building and in accordance with other provisions of 
this RFP.  Provide voice and data connection capability to all workstations.

1) CATV:  All CATV outlet boxes, connectors, cabling, and cabinets shall conform to applicable 
criteria unless noted otherwise.  All horizontal cabling shall be homerun from the CATV outlet to the 
nearest telecommunications room unless noted otherwise.  

B. AUDIO/VISUAL SYSTEMS & INFRASTRUCTURE:

1) Projectors (Conference Room): Provide a dual 8-pin modular jack outlet at the front of each 
conference room and an empty 1” conduit (with pull wire) above the ceiling from each GFGI ceiling 
mounted projector location to a wall mounted outlet box located adjacent to the dual jack outlet.

C. MASS NOTIFICATION SYSTEMS:  Integrate the MNS into the installation’s area wide MNS 
(Giant Voice).  See Paragraph 6 for further requirements. 

3.9.WTCO COMMUNICATIONS AND SECURITY SYSTEMS – WT COMPANY HEADQUARTERS 
(CoHQ)

A. TELLECOMMUNICATION SYSTEMS:

1) Connectivity:

a) Reception station: Provide one dual 8-pin modular jack outlet in the reception station.

b) Copier and Fax Room: Provide two dual 8-pin modular jack outlets in the copier and fax room.

c) Conference Room: Provide two dual 8-pin modular jack outlets at two other side walls.

d) Open Office Area/Cubicles: Provide a dual 8-pin modular jack outlet at each designated 
individual work space (cubicle) in the open office area.

2) CATV:

a) Conference Room:  Provide connectivity in all Conference rooms.

b) Reception/Waiting Room: Provide connectivity in reception/waiting room.  Provide a minimum 
of two outlets.
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B. AUDIO/VISUAL SYSTEMS & INFRASTRUCTURE:

1) Video Teleconferencing (VTC) - Conference Rooms:  Provide an outlet that has both a fiber 
optic jack and a coaxial jack to provide video teleconferencing connectivity in each conference room.  
Provide a 125-volt duplex receptacle outlet mounted adjacent to it in accordance with the Technical 
Criteria for I3A.

3.10. ELECTRICAL REQUIREMENTS

A. GENERAL: Select electrical characteristics of the power system to provide a safe, efficient, and 
economical distribution of power based upon the size and types of loads to be served.  Use distribution 
and utilization voltages of the highest level that is practical for the load to be served.  The effect of 
nonlinear loads such as computers, other electronic equipment and electronic ballasts shall be 
considered and accommodated as necessary. Voltage drop shall not exceed the maximum allowed per 
ASHRAE 90.1. Provide transient voltage surge protection on service equipment for WT Barracks, 
WTUAS’s and SFAC’s.

B. POWER: Provide power for all installed equipment requiring power including all government 
furnished contractor installed equipment and all GFGI equipment. Power poles are not allowed. The 
following shall also be provided:

1) Outlets:  In addition to receptacles required elsewhere in the statement of work provide one 125-
volt duplex receptacle per wall in all normally occupied spaces. Provide 125-volt duplex receptacles per 
NFPA 70, in conjunction with the proposed equipment and furniture layouts, and as per other stated 
requirements elsewhere in the RFP. Reference Appliances and Equipment section in paragraph 3.19.2 
Equipment for additional information.

a) CATV: Provide a 125-volt duplex receptacle mounted adjacent to each CATV.

b) Corridors:  For housekeeping purposes provide a minimum of one 125-volt duplex receptacle 
per corridor.  No point along corridor wall bottom shall be more than 25 feet from a receptacle.

c) Lavatories:  Provide 125-volt duplex receptacles adjacent to lavatories.  Provide a minimum of 
one for every two adjacent lavatories.  Provide a receptacle for each single lavatory.

d) Mechanical & Electrical Room:  Provide a minimum of two 125-volt duplex receptacles in each 
mechanical room in addition to those required per NFPA 70.  In addition, provide a minimum of one 
receptacle in each electrical room.

C. LIGHTING LEVELS, FIXTURES & CONTROLS: Provide lighting levels within +/- 10% of required 
lighting levels.  Local manual controls shall supplement automatic controls in multi-purpose room and 
public toilets. 

1) Mechanical and Electrical Rooms: Provide an illuminance level of 30 foot-candles in 
mechanical and electrical rooms.

D. GROUNDING: Provide grounding in accordance with NFPA 70 and the Technical Criteria for I3A. 

3.10.WTCOELECTRICAL REQUIREMENTS – WT COMPANY HEADQUARTERS (CoHQ)

A. POWER: 

1) Outlets:  

a) Office Areas/Cubicles: Provide a minimum of two 125-volt duplex receptacles for each 
designated individual work space (cubicle) in all open office areas.  Locate one of the receptacles 
adjacent to the telecommunications outlet.
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b) Reception/Waiting Area: For housekeeping purposes provide a minimum of one 125-volt duplex 
receptacle on each wall within reception/waiting room.  No point along bottom of walls shall be more than 
25 feet from a receptacle.

c) Reception Station: Provide two 125-volt duplex receptacles for the reception station adjacent to 
the telecommunications outlet.  Receptacles shall be on a dedicated circuit.

d) Kitchenette: Provide a 125-volt duplex receptacle above countertop on either side of the sink in 
kitchenette.  These two receptacles shall be on a dedicated circuit.  All remaining receptacles in room 
shall be on another dedicated circuit

B. LIGHTING LEVELS, FIXTURES & CONTROLS:  

1) Admin. Areas: 

a) Reception/Waiting Area:  Provide an illuminance level of 20 foot-candles in the reception and 
waiting area.  

(1) Reception Station: Provide an illuminance level of 30 foot-candles on the reception station in the 
reception/waiting room.

b) Kitchenette:  Provide an illuminance level of 30 foot-candles in kitchenette.  Provide automatic 
vacancy sensor detection switching for fixtures.

c) Supply/Records Room: Provide an illuminance level of 10 foot-candles in supply and records 
rooms.  Provide automatic vacancy sensor detection switching for fixtures.

3.11. HEATING VENTILATING AND AIR CONDITIONING (HVAC) REQUIREMENTS

A. GENERAL: Content in this section applies to all facilities unless specific building requirements are 
provided.

B. HVAC DESIGN CRITERIA:

1) Unit Location and Access: Locate all air handling units in mechanical rooms accessible only 
through an exterior door.  Size mechanical rooms for ease of service, maintenance, and replacement of 
HVAC equipment.  Locate air filters in the mechanical room.  

2) Ventilation:  Air handling units shall run continuously during occupied hours. Similarly, outdoor 
ventilation air required by ASHRAE 62.1 shall be continuous during occupied hours.

3) Exhaust: Interlock restroom exhaust fans with the air handling units.

C. TEMPERATURE CONTROLS: Occupant control shall also include ability to select heating or 
cooling mode. HVAC system shall be able to provide for year round heating.

D. ZONING:  Space zoning shall be based on exterior envelope exposures.  Where VAV systems 
are used, limit individual zones to a maximum of 2,500 cfm. Each conference and multi-purpose room 
where applicable, shall be zoned separately.

3.12. ENERGY CONSERVATION REQUIREMENTS

3.13. FIRE PROTECTION REQUIREMENTS

A. FIRE SUPPRESSION SYSTEMS:  Design fire suppression systems in accordance with the latest 
edition of UFC 3-600-01.  Protect all facilities that are a part of the complex by a complete automatic 
sprinkler system. 

B. FIRE DETECTION AND ALARM SYSTEMS:  
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1) Software:  All software, software locks, special tools and any other proprietary equipment 
required to maintain, add devices to or delete devices from the system, or test the Fire Alarm system shall 
become property of the Government and be furnished to the Contracting Officer’s Representative prior to 
final inspection of the system.

2) Smoke Detectors:  

a) Apartment Bedrooms: (If Barracks are required by RFP) Provide smoke detectors in all 
bedrooms. Smoke detectors in bedrooms shall be monitored. Tampering with a smoke detector shall 
send a trouble signal. Transmit trouble signals to the fire department. 

b) Child Activity Room: (If Soldier Family Assistance Center is required by RFP): Install smoke 
detectors in coat closet.

3.14. SEE PARAGRAPH 6.14 SUSTAINABLE DESIGN – NOT USED

3.15. SEE PARAGRAPH 6.15 ENVIRONMENTAL – NOT USED

3.16. SEE PARAGRAPH 6.16 PERMITS – NOT USED

3.17. SEE PARAGRAPH 6.17 DEMOLITION – NOT USED`

3.18. SEE PARAGRAPH 6.18 ADDITIONAL FACILITIES – NOT USED

3.19. EQUIPMENT AND FURNITURE REQUIREMENTS

3.19.1. FURNISHINGS

A. WINDOW TREATMENTS:  Provide horizontal mini blinds at all exterior windows.  Maintain 
uniformity of window covering color and material to the maximum extent possible throughout each 
building.

B. CASEWORK:  Provide cabinets complying with AWI Quality Standards.

3.19.1.WTCO FURNISHINGS – WT COMPANY HEADQUARTERS (CoHQ)

A. FURNITURE LIST/CHARTS:

1) Furniture List:

a) Kitchenette: Provide two (2) 36 in. x 36 in. (or 36 in. diameter) tables with four chairs each.

b) Public Toilets: Provide a built-in teak wooden bench at each dressing area, the length of shower 
minus 6 inches. Mount benches on powder-coated steel pedestals permanently anchored to the floor.

2) Furniture Chart:

CoHQ  FURNITURE CHART
Description Comments Furniture Required

Commander Private Office

U-shaped executive desk with 2 pedestals, hutch, 
one 4-drawer lateral file, 2 guest chairs, 1 executive 
chair

Executive Officer Private Office
L-shaped double pedestal desk unit, hutch, one 4-
drawer lateral file, 2 guest chairs, 1 task chair

First Sergeant Private Office

L-shaped double pedestal desk unit, hutch, two 4- 
drawer lateral files, 2 guest chairs, 1 executive 
chair
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CoHQ  FURNITURE CHART
Description Comments Furniture Required

Office 1 (See note 1) Private Office
L-shaped double pedestal desk unit, hutch, two 4-
drawer lateral files, 2 guest chairs, 1 task chair

Platoon Sergeant Shared Office

2 L-shaped modular furniture workstations with 
work surfaces, file pedestals, and overhead 
storage, one 4-drawer lateral files, 2 task chairs, 2 
guest chairs

Squad Leaders Shared Office
3 single pedestal desks, 3 task chairs, 3 guest 
chairs

Open Office (See note 
2)

48 NSF Open 
Workstations

6 x 8 systems furniture workstation with work 
surfaces, file pedestals, and overhead storage, 1 
task chair, 1 guest chair, room enough for 
wheelchair access into cubical

Conference Room
Commander’s 
Conference Room

Boat-shaped conference table, 12 conference 
chairs, minimum of 4 side chairs, 1 small storage 
credenza 

Copier and Fax
Copy Room with Fax 
Machine 1 work surface with storage for paper

Records Room Storage Minimum of five 4-drawer lateral files

Supply Room Storage
Minimum of 80 linear feet of shelving, Minimum of 1 
locking cabinet

Reception/Waiting 
Room

Building Reception 
and Waiting Area

1 reception station with task chair(s), minimum of 
10 lobby seats with side tables.

Notes:
(1) Office 1 layout applies to Case manager, Nurse Case manager, Social Worker, Extra Office and 

Supervisor Case Manager.
(2) Open Office workstations apply to Occupational Therapy Assistant, Medical NCO, Financial Tech. 

Specialist, Training Specialist, Medical Support Assistant, Supply Technician, HR Specialist, HR 
Assistant and Family Readiness Support Assistant.

3.19.2. EQUIPMENT

3.19.2.WTCO EQUIPEMENT – WT COMPANY HEADQUARTERS (CoHQ)

A. RESIDENTIAL  APPLIANCES

1) Kitchen Appliances (Break Room):

a) Refrigerator:  The GFGI refrigerator shall be full size 28 inches wide.

b) Microwave: Make provisions for GFGI microwave.

B. COMMERCIAL EQUIPMENT:

1) Vending Machine Equipment in Kitchenette:  The GFGI vending machine shall be full size.

3.20. FACILITY SPECIFIC REFERENCES:  (NOT USED)
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4.0 APPLICABLE CRITERIA 

Unless a specific document version or date is indicated, use criteria from the most current references, 
including any applicable addenda, unless otherwise stated in the contract or task order, as of the date of 
the Contractor’s latest accepted proposal or date of issue of the contract or task order solicitation, 
whichever is later.  In the event of conflict between References and/or Applicable Military Criteria, apply 
the most stringent requirement, unless otherwise specifically noted in the contract or task order.

4.1. INDUSTRY CRITERIA

Applicable design and construction criteria references are listed in Table 1 below.  This list is not intended 
to include all criteria that may apply or to restrict design and construction to only those references listed.  
See also Paragraph 3 for additional facility-specific applicable criteria.

Table 1:  Industry Criteria

Air Conditioning and Refrigeration Institute (ARI)

ARI 310/380 Packaged Terminal Air-Conditioners and Heat Pumps

ARI 440 Room Fan-Coil and Unit Ventilator

ANSI/ARI 430-99 Central Station Air Handling Units

ARI 445 Room Air-Induction Units

ARI 880 Air Terminals

Air Movement and Control Association (AMCA)

AMCA 210 Laboratory Methods of Testing Fans for Rating

American Architectural Manufacturers Association (AAMA)

AAMA 605 Voluntary Specification Performance Requirements and Test 
Procedures for High Performance Organic Coatings on Aluminum 
Extrusions and Panels

AAMA 607.1 Voluntary Guide Specifications and Inspection Methods for Clear 
Anodic Finishes for Architectural Aluminum

AAMA 1503 Voluntary Test Method for Thermal Transmittance and Condensation 
Resistance of Windows, Doors, and Glazed Wall Sections

American Association of  State Highway  and Transportation Officials (AASHTO)
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Roadside Design Guide [guardrails, roadside safety devices]

Standard Specifications for Transportation Materials and Methods of 
Sampling and Testing [Road Construction Materials]

Standard Specifications for Structural Supports for Highway  Signs, 
Luminaires and Traffic Signals

Guide for Design of Pavement Structures, Volumes 1 and 2 [pavement 
design guide]

A Policy of Geometric Design of Highways and Streets

American Bearing Manufacturers Association (AFBMA)

AFBMA Std. 9 Load Ratings and Fatigue Life for Ball Bearings

AFBMA Std. 11 Load Ratings and Fatigue Life for Roller Bearings

American Boiler Manufacturers Association (ABMA)

ABMA ISEI Industry Standards and Engineering Information

American Concrete Institute

ACI 302.2R Guide for Concrete Slabs that Receive Moisture-Sensitive Flooring 
Materials

ACI 318 Building Code Requirements for Structural Concrete

ACI SP-66 ACI Detailing Manual

ACI 530 Building Code Requirements for Masonry Structures

ADA Standards for Accessible Design

See US Access Board  ADA and ABA Accessibility Guidelines for Buildings and Facilities, 

Chapters 3-10.

American Institute of Steel Construction (AISC)

Manual of Steel Construction – 13th Edition (or latest version)
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American Iron and Steel Institute

AISI S100 North American Specification for the Design of Cold-Formed Steel 
Structural Members

American National Standards Institute 11 (ANSI)

ANSI Z21.10.1 Gas Water Heaters Vol. 1, Storage water Heaters with Input Ratings of 
75,000 Btu per Hour or less

ANSI Z124.3 American National Standard for Plastic Lavatories

ANSI Z124.6 Plastic Sinks

ANSI Z21.45 Flexible Connectors of Other Than All-Metal Construction for Gas 
Appliances

ANSI/IEEE C2 National Electrical Safety Code

ANSI/AF&PA NDS National Design Specification for Wood Construction

American Society of Civil Engineers (ASCE)

ASCE 7 Minimum Design Loads for Buildings and Other Structures

ASCE 77 Manual of Practice No. 77, Design and Construction of Urban 
Stormwater Management Systems

ASCE 60 Gravity Sanitary Sewer Design and Construction (ASCE Manuals and 
Reports on Engineering Practice No. 60)

ASCE/SEI 31-03 Seismic Evaluation of Existing Buildings [Existing Building 
Alteration/Renovation]

ASCE/SEI 41-06 Seismic Rehabilitation of Existing Buildings [Existing Building 
Alteration/Renovation]

American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE)

ASHRAE 90.1 ANSI/ASHRAE/IESNA 90.1, Energy Standard for Buildings Except Low-
Rise Residential Buildings

ASHRAE Guideline 0 The Commissioning Process
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ASHRAE Guideline 1.1 The HVAC Commissioning Process

ASHRAE Handbooks  Fundamentals, HVAC Applications, Systems and Equipment, 
Refrigeration (Applicable, except as otherwise specified)

ASHRAE Standard 15 Safety Standard for Refrigeration Systems

ASHRAE Standard 62.1 Ventilation for Acceptable Indoor Air Quality

ASHRAE Standard 55 Thermal Environmental Conditions for Human Occupancy (Design 
portion is applicable, except where precluded by other project 
requirements.)

ASHRAE Standard 189.1-
2009

Standard for the Design of High-Performance Green Buildings (ANSI 
Approved; USGBC and IES Co-sponsored), - (APPLICABLE TO THE 
EXTENT SPECIFICALLY CALLED OUT IN THE CONTRACT)

American Society of Mechanical Engineers International (ASME)

ASME BPVC SEC VII Boiler and Pressure Vessel Code:  Section VII Recommended 
Guidelines for the Care of Power Boilers

ASME A17.1 Safety Code for Elevators and Escalators

ASME B 31 (Series) Piping Codes

American Water Works Association (AWWA)

Standards [standards for water line materials and construction]

American Welding Society

Welding Handbook

Welding Codes and Specifications (as applicable to application, see 
International Building Code for example)

Architectural Woodwork Institute (AWI)

Latest Version AWI Quality Standards  

Associated Air Balance Council (AABC)
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AABC MN-1 National Standards for Testing and Balancing Heating, Ventilating, and 
Air Conditioning Systems

AABC Associated Air Balance Council Testing and Balance Procedures

ASTM International

ASTM C1060-90( Standard Practice for Thermographic Inspection of Insulation 
Installations in Envelope Cavities of Frame Buildings

ASTM E 779 Standard Test Method for Determining Air Leakage Rate by Fan 
Pressurization

ASTM E1827-96 Standard Test Methods for Determining Airtightness of Buildings Using 
an Orifice Blower Door

Builders Hardware Manufacturers Association (BHMA)

ANSI/BHMA The Various BHMA American National Standards

Building Industry Consulting Service International

Telecommunications Distribution Methods Manual (TDMM)

Customer-Owned Outside Plant Design Manual (CO-OSP)

Code of Federal Regulations (CFR)

49 CFR 192 Transportation of Natural and Other Gas by Pipeline:  Minimum Federal 
Safety Standards

10 CFR 430 Energy Conservation Program for Consumer Products

Consumer Electronics Association

CEA 709.1B Control Network Protocol Specification

CEA 709.3 Free-Topology Twisted-Pair Channel Specification

CEA 852 Tunneling Component Network Protocols Over Internet Protocol 
Channels

Electronic Industries Association (EIA)
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ANSI/EIA/TIA 568 Structured Cabling Series

ANSI/EIA/TIA 569 Commercial Building Standard for Telecommunications Pathways and 
Spaces (includes  ADDENDA)

ANSI/TIA/EIA-606 Administrative Standard for the Telecommunications Infrastructure of 
Commercial Buildings

J-STD EIA/TIA 607 Commercial Building Grounding and Bonding Requirements for 
Telecommunications

Federal Highway Administration (FHWA)

Manual on Uniform Traffic Control Devices for Streets and Highways 
[signage and pavement markings for streets and highways]

FHWA-NHI-01-021  Hydraulic Engineering Circular No. 22, Second Edition, URBAN 
DRAINAGE DESIGN MANUAL

Illuminating Engineering Society of  North America (IESNA)

IESNA RP-1 Office Lighting

IESNA RP-8 Roadway Lighting

IESNA Lighting Handbook Reference and Application

Institute of Electrical and Electronics Engineers Inc. (IEEE)

Standard for Use of the International System of Units (SI):  the Modern 
Metric System

Standard 1100 Recommended Practice for Powering and Grounding Sensitive 
Electronic Equipment

International Code Council (ICC)

IBC 2009 International Building Code

Note: All references in the International Building Code to the 
International Electrical Code shall be considered to be references to 
NFPA 70.

All references in the International Building Code to the International 
Fuel Gas Code shall be considered to be references to NFPA 54 and 
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NFPA 58.

All references in the International Building Code to the International Fire 
Code and Chapter 9 shall be considered to be references to Unified 
Facilities Criteria (UFC) 3-600-01.

IMC International Mechanical Code – 

Note: For all references to “HEATING AND COOLING 
LOAD CALCULATIONS”, follow ASHRAE 90.1

Note: For all references to “VENTILATION”, follow 
ASHRAE 62.1

IRC International Residential Code

IPC International Plumbing Code

IEC Energy Conservation Code (IEC) –Applicable only to the extent 
specifically referenced herein. Refer to Paragraph 5, ENERGY 
CONSERVATION requirements. 

IGC International Gas Code - not applicable.  Follow NFPA 54, National Fuel 
Gas Code and NFPA 58, Liquified Petroleum Gas Code.

International Organization for Standardization (ISO)

ISO 6781:1983 Qualitative detection of thermal irregularities in building envelopes – 
infrared method

LonMark International (LonMark)

LonMark Interoperability 
Guidelines

(available at www.lonmark.org), including: Application Layer Guidelines, 
Layer 1-6 Guidelines, and External Interface File (XIF) Reference Guide

LonMark Resource Files (available at www.lonmark.org), including Standard Network Variable 
Type (SNVT) definitions

Metal Building Manufacturers Association (MBMA)

Metal Building Systems Manual

Midwest Insulation Contractors Association (MICA)

National Commercial and Industrial Insulation Standards Manual
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National Association of Corrosion Engineers International (NACE)

NACE RP0169 Control of External Corrosion on Underground or Submerged Metallic 
Piping Systems

NACE RP0185 Extruded, Polyolefin Resin Coating Systems with Adhesives for 
Underground or Submerged Pipe

NACE RP0285 Corrosion Control of Underground Storage Tank Systems by Cathodic 
Protection

NACE RP0286 Electrical Isolation of Cathodically Protected Pipelines

National Electrical Manufacturers Association (NEMA)

National Environmental Balancing Bureau (NEBB)

Procedural Standards Procedural Standards for Testing Adjusting 
Balancing of Environmental Systems

National Fire Protection Association (NFPA)

NFPA 10 Standard for Portable Fire Extinguishers

NFPA 13 Installation of Sprinkler Systems

NFPA 13R Residential Occupancies up to and Including Four Stories in Height 
Sprinkler Systems

NFPA 14 Standard for the Installation of Standpipes and Hose Systems

NFPA 20 Installation of Centrifugal Fire Pumps

NFPA 24

NFPA 25

Standard for the Installation of Private Fire Service Mains and Their 
Appurtenances [underground fire protection system design]

Inspection, Testing And Maintenance Of Water-Based Fire Protection 
Systems

NFPA 30 Flammable and Combustible Liquids Code

NFPA 30A Motor Fuel Dispensing Facilities and Repair Garages

NFPA 31 Installation of Oil Burning Equipment
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NFPA 54 National Fuel Gas Code

NFPA 58 Liquefied Petroleum Gas Code

NFPA 70 National Electrical Code

NFPA 70E Standard for Electrical Safety in the Workplace

NFPA 72 National Fire Alarm Code

NFPA 76 Fire Protection of Telecommunications Facilities

NFPA 80 Standard for Fire Doors and Fire Windows

NFPA 90a Installation of Air Conditioning and Ventilating Systems

NFPA 96 Standard for Ventilation Control and Fire Protection of Commercial 
Cooking Operations

NFPA 101 Life Safety Code

NFPA 780 Standard for the Installation of Lightning Protection Systems

National Roofing Contractor’s Association (NRCA)

Roofing and Waterproofing Manual

National Sanitation Foundation, International

NSF/ANSI Std. 2, 3, 4, 5, 6, 
7, 8, 12, 13, 18, 20, 21, 25, 
29, 35, 36, 37, 51, 52, 59, 
169

Food Equipment Standards

ANSI/UL Std. 73, 197, 471, 
621, 763

Food Equipment Standards

CSA Std. C22.2 No. 109, 
120, 195

Food Equipment Standards

Occupational Safety and Health Administration (OSHA)

Title 29, Part 1926 OSHA Construction Industry Standards, Title 29, Code of Federal 
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Regulations, Part 1926, Safety and Health Regulations for Construction

Plumbing and Drainage Institute (PDI)

PDI G 101 Testing and Rating Procedure for Grease Interceptors with Appendix of 
Sizing and Installation Data

PDI WH201 Water Hammer Arrestors

Precast Concrete Institute

PCI Design Handbook Precast and Prestressed Concrete

Sheet Metal and Air Conditioning Contractor’s National Association (SMACNA)

SMACNA HVAC Duct 
Construction Standards

HVAC Duct Construction Standards - Metal and Flexible

SMACNA Architectural 
Manual

Architectural Sheet Metal Manual

SMACNA HVAC TAB HVAC Systems - Testing, Adjusting and Balancing

State/Local Regulations

State Department of Transportation Standard Specifications for 
Highway and Bridge Construction

Sedimentation and Erosion Control Design Requirements

Environmental Control Requirements

Storm Water Management Requirements

Steel Door Institute (SDI)

ANSI A250.8/SDI 100 Standard Steel Doors and Frames

Steel Deck Institute

SDI Diaphragm Design Manual

Steel Joist Institute
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Catalog of Standard Specifications and Load Tables for Steel Joists and 
Joist Girders

Underwriters Laboratories (UL)

UL 96A Installation Requirements for Lightning Protection Systems

UL 300 Standard for Safety for Fire Testing of Fire Extinguishing Systems for 
Protection of Restaurant Cooking Areas

UNITED STATES ACCESS BOARD:  U.S.  ARCHITECTURAL AND TRANSPORTATION 
BARRIERS COMPLIANCE BOARD

ADA and ABA Accessibility 
Guidelines for Buildings and 
Facilities

ABA Accessibility Standard for DoD Facilities

Derived from the ADA and ABA Accessibility Guidelines: Specifically 
includes: ABA Chapters 1 and 2 and Chapters 3 through 10.  

Use this reference in lieu of IBC Chapter 11.

Excluded are:

(a) Facilities, or portions of facilities, on a military installation that are 
designed and constructed for use exclusively by able-bodied military 
personnel (See Paragraph 3 for any reference to this exclusion).

(b) Reserve and National Guard facilities, or portions of such facilities, 
owned by or under the control of the Department of Defense, that are 
designed and constructed for use exclusively by able-bodied military 
personnel. (See paragraph 3 for any reference to this exclusion).

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES

FDA National Food Code

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED-NC
Green Building Rating System for New Construction & Major 
Renovations
Application Guide for Multiple Buildings and On-Campus Building 
Projects

4.2. MILITARY CRITERIA

The project shall conform to the following criteria. Certain design impacts and features due to these 
criteria are noted for the benefit of the offeror.  However, all requirements of the referenced criteria will be 
applicable, whether noted or not, unless otherwise specified herein.
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4.2.1. Energy Policy Act of 2005 (Public Law 109-58) (applies only to the extent specifically 
implemented in the contract, which may or may not directly cite or reference EPACT)

4.2.2. Energy Independence and Security Act of 2007- “EISA” (applies only to the extent specifically 
implemented in the contract)

4.2.3. Executive Order 12770: Metric Usage In Federal Government

(a) Metric design and construction is required except when it increases construction cost.  Offeror to 
determine most cost efficient system of measurement to be used for the project.

4.2.4. TB MED 530:  Occupational and Environmental Health Food Sanitation

4.2.5. Unified Facilities Criteria (UFC) 3-410-01FA:  Heating, Ventilating, and Air Conditioning - 
applicable only to the extent specified in paragraph 5, herein.

4.2.6. UFC 3-101-0 Architectural Design, (Applies only to the extent specifically implemented herein).

4.2.7. UFC 3-210-10, Low Impact Development, applicable only to the extent specified herein.

4.2.8. UFC 3-600-01 Design: Fire Protection Engineering for Facilities. Use the latest edition of the IBC 
in coordination with this UFC.   Use Chapters 3, 6, 7, 33 and UFC 3-600-01.  If any conflict occurs 
between these Chapters and UFC 3-600-01, the requirements of UFC 3-600-01 take precedence. Use 
UFC 3-600-01 in lieu of IBC Chapters 4, 8,9,10.

4.2.9. UFC 4-010-01 DoD Minimum Antiterrorism Standards for Buildings

4.2.10. UFC 4-023-03  Design of Buildings to Resist Progressive Collapse (Use most recent version, 
regardless of references thereto in other publications)

(a) Note the option to use tie force method or alternate path design for Occupancy Category II.

4.2.11. UFC 4-021-01 Design and O&M: Mass Notification Systems

4.2.12. UFC 3-420-01, Plumbing Systems, (Applicable only to the extent specifically implemented 
herein).

4.2.13. Technical Criteria for Installation Information Infrastructure Architecture (I3A) 

(a) Email: DetrickISECI3Aguide@conus.army.mil 

4.2.14. U.S. Army Information Systems Engineering Command (USAISEC) SECRET Internet Protocol 
(IP) Router Network (SIPRNET) Technical Implementation Criteria (STIC)..  See Paragraph 3 for 
applicability to specific facility type.  May not apply to every facility.  This is mandatory criteria for those 
facilities with SIPRNET.

4.2.14.1. Draft Guide Specification for Section 27 05 28 PROTECTIVE DISTRIBUTION SYSTEM 
(PDS) FOR SIPRNET COMMUNICATIONS SYSTEMS, found at 
http://mrsi.usace.army.mil/rfp/Shared%20Documents/SECTION_270528-v3.pdf 
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5.0 GENERAL TECHNICAL REQUIREMENTS 

This paragraph contains technical requirements with general applicability to Army facilities.  See also 
Paragraph 3 for facility type-specific operational, functional and technical requirements.  Residential or 
similar grade finishes and materials are not acceptable for inclusion in these buildings, unless otherwise 
specifically allowed.  References to ASHRAE Standard 189.1 are to ASHRAE Standard 189.1-2009 
unless otherwise specified in this Paragraph.  

5.1. SITE PLANNING AND DESIGN

5.1.1. STANDARDS AND CODES:  The site planning and design shall conform to APPLICABLE 
CRITERIA and to paragraph 6, PROJECT SPECIFIC REQUIREMENTS.

5.1.2. SITE SELECTION:  Meet the allowable site requirements of ASHRAE Standard 189.1, Section 
5.3, Manadatory Provisions, and either Section 5.4, Prescriptive Option, or Section 5.5, Performance 
Option; and ASHRAE Standard 189.1, Section 10.3.2.1.1, unless otherwise specified by the current 
Department of Defense Minimum Antiterrorism Standards for Buildings, UFC 4-010-01.   

5.1.3. SITE PLANNING OBJECTIVES:  Group buildings in configurations that create a sense of 
community and promote pedestrian use. See Paragraph 3 for additional site planning requirements 
relating to building functions.

5.1.3.1. Enclosures and Visual Screens:  Provide enclosures and or visual screening devices for Outdoor 
Utility such as dumpsters, emergency generators, transformers, heating, ventilation, and air conditioning 
units from streetscape and courtyard views to limit visual impact.  Enclosures shall be compatible with the 
building they serve and accessible by vehicle. The location of dumpsters can have a significant visual 
impact and should be addressed as part of an overall building design and incorporated in site planning.

5.1.3.2. Dumpster Pads:  Where included in the project, dumpster pads shall be concrete (minimum of 8 
inches thick on 4 inch base course, unless site conditions dictate more conservative requirements) and 
directly accessible by way of a paved service drive or parking lot with adequate overhead clearance for 
collection vehicles. Provide space at dumpster areas for recycling receptacles. Coordinate with 
Installation on recycling receptacle types, sizes and access requirements and provide space at dumpster 
areas to accommodate them.

5.1.3.3. Vehicular Circulation: Apply design vehicle templates provided by the American Association of 
State Highway and Transportation Officials (AASHTO) to the site design. The passenger car class 
includes passenger cars and light trucks, such as vans and pick-ups. The passenger car template is 
equivalent to the non-organizational – privately owned vehicle (POV). The truck class template includes 
single-unit trucks, recreation vehicles, buses, truck tractor-semi-trailer combinations, and trucks or truck 
tractors with semi-trailers in combination with full trailers. Provide vehicle clearances required to meet 
traffic safety for emergency vehicles, service vehicles, and moving vans. Provide required traffic control 
signage Site entrances and site drive aisles shall maximize spacing between drives, incorporate right-
angle turns, and limit points of conflict between traffic.   Design Services Drives to restrict access to 
unauthorized vehicles by removable bollards, gates, or other barriers to meet Anti-Terrorism/Force 
Protection (ATFP) requirements.  Orient service drives to building entrances other than the primary 
pedestrian entry at the front of the building.

5.1.3.4. Emergency Vehicle Access: Provide Emergency Vehicle Access around the facility and shall be 
in accordance with AT/FP requirements.  Maintain a 33-foot clear zone buffer for emergency vehicles, 
designed to prevent other vehicles from entering the AT/FP standoff to the building.

5.1.3.5. Stormwater Management and Low Impact Design: Employ design and construction strategies 
(Best Management Practices, or BMPs) that reduce stormwater runoff, reduce discharges of polluted 
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water offsite and maintain or restore predevelopment hydrology with respect to temperature, rate, volume, 
quality and duration of flow. See “Technical Guidance on Implementing the Stormwater Runoff 
Requirements for Federal Projects under Section 438 of the Energy Independence and Security Act 
(EISA)” (http://www.epa.gov/owow/NPS/lid/section438/pdf/final_sec438_eisa.pdf) and Paragraph 6, 
PROJECT SPECIFIC requirements for additional information.  BMPs used to treat runoff must be capable 
of removing 80% of the average annual postdevelopment total suspended solids (TSS) load based on 
existing monitoring reports. BMPs are considered to meet these criteria if:

(a) They are designed in accordance with standards and specifications from a state or local program 
that has adopted these performance standardsOR

(b) There exists infield performance monitoring data demonstrating compliance with the criteria. Data 
must conform to accepted protocol (e.g., Technology Acceptance Reciprocity Partnership [TARP], 
Washington State Department of Ecology) for BMP monitoring.

(c) In addition, meet the requirements of ASHRAE Standard 189.1, Section 5.3, and either Section 
5.4, Prescriptive Option or Section 5.5 Performance Option for Site Development and UFC 3-210-10.  If 
any of the requirements in this subsection are prohibited by state law, state law shall take precedence but 
only as to those requirements found to be in conflict.

5.1.3.6. Erosion and Sedimentation Control: Meet the requirements of ASHRAE Standard 189.1, Section 
10.3.1.3.  

5.1.4. EXTERIOR SIGNAGE: Provide exterior signage in accordance with Appendix H, Exterior 
Signage.  Provide exterior NO SMOKING signage that conveys building and grounds smoking policy.  
Meet the requirements of ASHRAE Standard 189.1, Section 8.3.1.4 (a).

5.1.5. EXISTING UTILITIES:  Base utilities maps and capacities for this site are included as part of this 
RFP.  See paragraph 6 for more detailed information.

5.2. SITE ENGINEERING

5.2.1. STANDARDS AND CODES:  The site engineering shall conform to APPLICABLE CRITERIA.

5.2.2. SOILS:  

5.2.2.1. Subsurface Conditions Report: A report has been prepared to characterize the subsurface 
conditions at the project site and is appended to these specifications.  The report provides a general 
overview of the soil and geologic conditions with detailed descriptions at discrete boring locations.  The 
Contractor’s team shall include a licensed geotechnical engineer to interpret the report and develop 
earthwork and foundation recommendations and design parameters in which to base the contractor’s 
design. If any additional subsurface investigation or laboratory analysis is required to better characterize 
the site or develop the final design, the Contractor shall perform it under the direction of a licensed 
geotechnical engineer. There will be no separate payment for the cost of additional tests.  If differences 
between the Contractor’s additional subsurface investigation and the government provided soils report or 
the reasonably expected conditions require material revisions in the design, an equitable adjustment may 
be made, in accordance with the provisions of the Differing Site Conditions clause.  The basis for the 
adjustment would be the design and construction appropriate for the conditions described in the 
Government furnished report or the reasonably expected conditions, in comparison with any changes 
required by material differences in the actual conditions encountered, in accordance with the terms of 
contract clause Differing Site Conditions.

5.2.2.2. Geotechnical Evaluation Report: The contractor’s licensed geotechnical engineer shall prepare a 
final geotechnical evaluation report, to be submitted along with the first foundation design submittal, as 
described in Section 01 33 16, Design After Award.  

5.2.3. VEHICLE PAVEMENTS: (as applicable to the project)
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5.2.3.1. Pavement Requirements: Except in Department of Energy (DOE) Climate Zones 6, 7, and 8, 
meet ASHRAE Standard 189.1, Section 5.3.2.1.   If the project is located in DOE Climate Zones 6, 7, or 
8, design procedures and materials shall conform to one of the following: 1) the USACE Pavement 
Transportation Computer Assisted Structural Engineering (PCASE) program, 2) American Association of 
State Highway and Transportation Officials (AASHTO) or, 3) the applicable state Department of 
Transportation standards in which the project is located.  See Paragraph 5.2.2.2 and Section 01 33 16 for 
required information for the Contractor’s geotechnical evaluation report.    The minimum flexible 
pavement section shall consist of 2 inches of asphalt and 6 inches of base or as required by the 
pavement design, whichever is greater, unless specifically identified by the Government to be a gravel 
road.  Design roads and parking areas for a life expectance of 25 years with normal maintenance.  
Parking area for tactical vehicles (as applicable to the project) shall be Portland Cement Concrete (PCC) 
rigid pavement design.  For concrete pavements, submit joint layout plan for review and concurrence.  
Design pavements for military tracked vehicles (as applicable to the project) IAW USACE PCASE.  Traffic 
estimates for each roadway area will be as shown on the drawings or listed in Section 01 10 00 
Paragraph 6.4.4.  Pavement markings and traffic signage in all DOE Climate Zones shall comply with the 
Installation requirements and with the Manual on Uniform Traffic Control Devices.  Develop a 
Transportation Management Plan that meets the requirements of ASHRAE Standard 189.1, Section 
10.3.2.4.1.

5.2.3.2. Parking Requirements.  This subsection is applicable only to parking lots/areas that permit POV 
parking:

(a) General Parking Requirements: 

(1) Design POV parking spaces for the type of vehicles anticipated, but shall be a minimum of 9 ft by 
18 ft for POVs, except for two wheel vehicles.  

(2) Handicap POV parking.  All handicap POV parking lots (where applicable in the facility specific 
requirements) shall meet the ADA and ABA Accessibility Guidelines for accessible parking spaces.

(3) All handicap POV parking lots (where applicable in the facility specific requirements) shall meet 
the ADA and ABA Accessibility Guidelines for accessible parking spaces.  Design POV parking spaces 
for the type of vehicles anticipated, but shall be a minimum of 9 ft by 18 ft for POVs, except for two wheel 
vehicles.

(b) Preferred Parking:  

(c) Low-Emitting and Fuel Efficient Vehicles:

5.2.3.3. Sidewalks: Design the network of walks throughout the complex (where applicable) to facilitate 
pedestrian traffic among facilities, and minimize the need to use vehicles. Incorporate sidewalks to 
enhance the appearance of the site development, while creating a sense of entry at the primary patron 
entrances to the buildings.  Minimum sidewalk requirements are in Paragraph 3, where applicable and/or 
paragraph 6 and/or site plans, where applicable. In addition, meet the requirements of ASHRAE Standard 
189.1, Section 5.3.2.1.

5.2.4.  CATHODIC PROTECTION:  Provide cathodic protection systems for all underground metallic 
systems and metallic fittings/portions of non-metallic, underground systems, both inside and outside the 
building 5 foot line that are subject to corrosion.  Coordinate final solutions with the installation to insure 
an approach that is consistent with installation cathodic protection programs.

5.2.5. UTILITIES:   See Paragraph 6.4.6 for specific information on ownership of utilities and Paragraph 
5.9.3.5 below for utility metering requirements.  

5.2.6. PERMITS:  The CONTRACTOR shall be responsible for obtaining all permits (local, state and 
federal) required for design and construction of all site features and utilities.
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5.2.7. IRRIGATION:  Landscape and irrigation systems, if provided, shall comply with ASHRAE 
Standard 189.1, Section 6.3, Mandatory Provisions, and either Section 6.4, Prescriptive Option, or 
Section 6.5, Performance Option.  In addition, meet the requirements of ASHRAE Standard 189.1, 
Standard 10.3.2.

5.2.8. EPA WATERSENSE PRODUCTS AND CONTRACTORS: Except where precluded in this 
Paragraph or by other project requirements, use EPA WaterSense labeled products and irrigation 
contractors that are certified through a WaterSense labeled program where available.

5.3. COMMISSIONING: Execute total building commissioning practices in order to verify performance 
of building components and systems and ensure that Owner Project Requirements (OPR) are met. Adopt 
and follow the requirements of ASHRAE Standard 189.1 Section 10.3.1.2, ASHRAE Guideline 0, 
ASHRAE Guideline 1.1, LEED Energy and Atmosphere (EA) Prerequisite 1 and LEED EA Credit 3.  Do 
not use the sampling techniques discussed in ASHRAE Guideline 1.1 and in ASHRAE Guideline 0. 
Commission 100% of the HVAC controls and equipment.  Commissioning activities shall be consistent 
with the Pre-Design Phase, Design Phase, Construction Phase and Occupancy and Operations Phase.  
Perform and document a post occupancy system monitoring and inspection to review building operation 
within 12 months after beneficial occupancy.  Post occupancy system monitoring and inspection results 
will be used to verify compliance with the Owner’s Project Requirements (OPR), to revise and update the 
Systems Manual and for completion of the Final Commissioning Report.

5.3.1.   The Government in its capacity as the Commissioning Authority (CxA), shall oversee the 
execution of commissioning process activities to assure the owner project requirements are met. Design-
Build Contractor shall provide a certified Commissioning Specialist (CxS) as certified by AABC, NEBB, or 
TABB, with defined roles and responsibilities as outlined in - Annex F of ASHRAE Guideline 0 for the 
CxA.  The CxS shall be contracted through the design professionals (i.e., the DOR or their firm(s)) and 
shall be independent of the design and construction contracts. The CxS shall not be an employee of the 
design professionals (i.e., the DOR or their firm(s)). The CxS will be an independent subcontractor and 
not an employee of the Design-Build Contractor nor an employee or subcontractor of any other 
construction subcontractor on this project. The CxS will communicate and report directly to the 
Government in execution of commissioning activities. The Contracting Officer’s Representative will act as 
the Owner’s representative in performance of duties spelled out under OWNER in Annex F of ASHRAE 
Guideline 0 and ASHRAE Guideline 1.1.  All buildings with Minimum LEED Silver requirement will earn 
LEED Credit EA3 Enhanced Commissioning. Refer to attached commissioning plan, the OPR and the D-
B Contractor’s commissioning CxS obligations for a complete description of D-B Contractor’s 
commissioning requirements. 

5.3.2. Plan Development: Meet the requirements for the development of the Maintenance Plan and 
Service Life Plan in ASHRAE Standard 189.1, Section 10.3.2.

5.4. ARCHITECTURE AND INTERIOR DESIGN.  

5.4.1. STANDARDS AND CODES: The architecture and interior design shall conform to APPLICABLE 
CRITERIA.

5.4.2. GENERAL:  Overall architectural goal is to provide a functional, quality, meet expected usable life 
standards, and visually appealing facility that is a source of pride for the installation and delivered within 
the available budget and schedule.  

5.4.3. MATERIALS AND RESOURCES: Meet ASHRAE Standard 189.1, Section 9.3, Mandatory 
Provisions, and either Section 9.4, Prescriptive Option, or Section 9.5, Performance Option.

5.4.3.1. Construction and Demolition (C&D) Waste Management: Meet the requirements of ASHRAE 
Standard 189.1, Section 9.3.1.  A waste management plan and waste diversion reports are required, as 
detailed in Section 01 57 20.00 10, ENVIRONMENTAL PROTECTION.
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5.4.4. COMPUTATION OF AREAS: See APPENDIX Q of this RFP for how to compute gross and net 
areas of the facility(ies).

5.4.5. BUILDING EXTERIOR:  Design buildings to enhance or compliment the visual environment of the 
Installation and reflect a human scale to the facility.  Building entrance should be architecturally defined 
and easily seen.  Exterior materials, roof forms, and detailing shall be compatible with the surrounding 
development and adjacent buildings on the Installation and follow locally established architectural 
themes.  Use durable materials that are easy to maintain. Exterior materials colors shall conform to the 
Installation requirements and if brick or stone, have color that is throughout the material. See Paragraph 6 
for project specific requirements. 

5.4.5.1. Building Numbers:  Permanently attach exterior signage on two faces of each building indicating 
the assigned building number or address. Building number signage details and locations shall conform to 
Appendix H, Exterior Signage of this RFP.

5.4.5.2.  Roofs and Exterior Walls:  Meet the requirements of ASHRAE Standard 189.1, Section 5.3, 
Mandatory Provisions, and Section 5.4, Prescriptive Option, or Section 5.5, Performance Option.  In 
addition, if a green roof is considered for this project, meet the requirements of ASHRAE Standard 6.2, 
Mandatory Provisions, and Section 6.3, Prescriptive Option, or Section 6.4, Performance Option.

5.4.6. BUILDING INTERIOR

5.4.6.1. Daylighting and Low Emitting Materials: Meet the requirements of ASHRAE Standard 189.1, 
Section 8.3, Mandatory Provisions, and either Section 8.4, Prescriptive Option, or 8.5, Performance 
Option.  In addition, meet the daylighting requirements of ASHRAE Standard 189.1, Section 7.3, 
Mandatory Provisions, and either Section 7.4, Prescriptive Option, or Section 7.5, Prescriptive Option.

5.4.6.2. Surfaces and Color:  

(a) Surfaces:  Appearance retention is the top priority for building and furniture related finishes.  
Provide low maintenance, easily cleaned room finishes that are commercially standard for the facility 
occupancy specified, unless noted otherwise. In daylit zones, meet the requirements of ASHRAE 
Standard 189.1 section 8.4.1. 

(b) Color: The color, texture and pattern selections for the finishes of the building shall provide an 
aesthetically pleasing, comfortable, easily maintainable and functional environment for the occupants.  
Coordinate  the building colors and finishes for a cohesive design.  Select colors appropriate for the 
building type.  Use color, texture and pattern to path or way find through the building.  Trendy colors that 
will become dated shall be limited to non-permanent finishes such as carpet and paint.  Select finishes 
with regards to aesthetics, maintenance, durability, life safety and image.  Limit the number of similar 
colors for each material.  Use medium range colors for ceramic and porcelain tile grout help hide soiling.  
Plastic laminate and solid surface materials shall have patterns that are mottled, flecked or speckled.  
Coordinate finish colors of fire extinguisher cabinets, receptacle bodies and plates, fire alarms / warning 
lights, emergency lighting, and other miscellaneous items with the building interior.  Match color of 
equipment items on ceilings (speakers, smoke detectors, grills, etc.) to the ceiling color.  

5.4.6.3. Builidng Entrance: Meet the requirements of ASHRAE Standard189.1, Section 8.3.1.5.

5.4.6.4. Signage:  Provide interior signage for overall way finding and life safety requirements.  A 
comprehensive interior plan shall be from one manufacturer.  Include the following sign types:  (1) Lobby 
Directory, (2) Directional Signs; (3) Room Identification Signs; (4) Building Service Signs; (5) Regulatory 
Signs; (6) Official and Unofficial Signs (7) Visual Communication Boards (8) NO SMOKING signage that 
conveys building smoking policy.  Use of emblems or logos may also be incorporated into the signage 
plan.

5.4.7. COMPREHENSIVE INTERIOR DESIGN
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5.4.7.1. SID and FF&E: Comprehensive Interior Design includes the integration of a Structural Interior 
Design (SID) and a Furniture, Fixtures and Equipment (FF&E) design and package.  SID requires the 
design, selection and coordination of interior finish materials that are integral to or attached to the building 
structure.  Completion of a SID involves the selection and specification of applied finishes for the 
building’s interior features including, but not limited to, walls, floors, ceilings, trims, doors, windows, 
window treatments, built-in furnishings and installed equipment, lighting, and signage.  The SID package 
includes finish schedules, finish samples and any supporting interior elevations, details or plans 
necessary to communicate the building finish design and build out.  The SID also provides basic space 
planning for the anticipated FF&E requirements in conjunction with the functional layout of the building 
and design issues such as life safety, privacy, acoustics, lighting, ventilation, and accessibility.  See 
Section 01 33 16 for SID design procedures.

5.4.7.2. FF&E Package: The FF&E design and package includes the design, selection, color coordination 
and of the required furnishing items necessary to meet the functional, operational, sustainability, and 
aesthetic needs of the facility coordinated with the interior finish materials in the SID.  The FF&E package 
includes the specification, procurement documentation, placement plans, ordering and finish information 
on all freestanding furnishings and accessories, and a cost estimate.  Coordinate the selection of furniture 
style, function and configuration with the defined requirements.  Examples of FF&E items include, but are 
not limited to workstations, seating, files, tables, beds, wardrobes, draperies and accessories as well as 
marker boards, tack boards, and presentation screens.  Criteria for furniture selection include function 
and ergonomics, maintenance, durability, sustainability, comfort and cost.  See Section 01 33 16 for FFE 
design procedures.

5.5. STRUCTURAL DESIGN

5.5.1. STANDARDS AND CODES: The structural design shall conform to APPLICABLE CRITERIA.

5.5.2. GENERAL:  The structural system must be compatible with the intended functions and 
components that allows for future flexibility and reconfigurations of the interior space. Do not locate 
columns, for instance, in rooms requiring visibility, circulation or open space, including, but not limited to 
entries, hallways, common areas, classrooms, etc. Select an economical structural system based upon 
facility size, projected load requirements and local availability of materials and labor. Base the structural 
design on accurate, site specific geotechnical information and anticipated loads for the building types and 
geographical location.  Consider climate conditions, high humidity, industrial atmosphere, saltwater 
exposure, or other adverse conditions when selecting the type of cement and admixtures used in 
concrete, the concrete cover on reinforcing steel, the coatings on structural members, expansion joints, 
the level of corrosion protection, and the structural systems.  Analyze, design and detail each building as 
a complete structural system. Design structural elements to preclude damage to finishes, partitions and 
other frangible, non-structural elements to prevent impaired operability of moveable components; and to 
prevent cladding leakage and roof ponding. Limit deflections of structural members to the allowable of the 
applicable material standard, e.g., ACI, AISC, Brick Industry Association, etc.  When modular units or 
other pre-fabricated construction is used or combined with stick-built construction, fully coordinate and 
integrate the overall structural design between the two different or interfacing construction types.  If the 
state that the project is located in requires separate, specific licensing for structural engineers (for 
instance, such as in Florida, California and others), then the structural engineer designer of record must 
be registered in that state.

5.5.3. LOADS:  See Paragraph 3 for facility specific (if applicable) and Paragraph 6 for site and project 
specific structural loading criteria. Unless  otherwise specified in paragraph 6, use Exposure Category C  
for wind.  If not specified, use Category C unless the Designer of Record can satisfactorily justify another 
Exposure Category in its design analysis based on the facility Master Plan. Submit such exceptions for 
approval as early as possible and prior to the Interim Design Submittal in Section “Design After Award”.  
Design the ancillary building items, e.g. doors, window jambs and connections, overhead architectural 
features, systems and equipment bracing, ducting, piping, etc. for gravity, seismic, lateral loads and  for 
the requirements of UFC 4-010-01, DOD Minimum Antiterrorism Standards for Buildings. Ensure and 
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document that the design of glazed items includes, but is not limited to, the following items under the 
design loads prescribed in UFC 4-010-01:

(a) Supporting members of glazed elements, e.g. window jamb, sill, header

(b) Connections of glazed element to supporting members, e.g. window to header

(c) Connections of supporting members to each other, e.g. header to jamb

(d) Connections of supporting members to structural system, e.g. jamb to foundation.

5.5.4. TERMITE TREATMENT AND GREEN CLEANING: (Except Alaska) Provide termite prevention 
treatment in accordance with Installation and local building code requirements, using licensed chemicals 
and licensed applicator firm.  In all States, meet the requirements of ASHRAE Standard 189.1, Section 
10.3.2, regarding the building Green Cleaning Plan.

5.6. THERMAL PERFORMANCE

5.6.1. STANDARDS AND CODES:  Building construction and thermal insulation for mechanical 
systems shall conform to APPLICABLE CRITERIA. 

5.6.2. BUILDING ENVELOPE SEALING PERFORMANCE REQUIREMENT: Design and construct the 
building envelope for office buildings, office portions of mixed office and open space (e.g., company 
operations facilities), dining, barracks and instructional/training facilities with a continuous air barrier to 
control air leakage into, or out of, the conditioned space that shall meet the requirements of ASHRAE 
Standard 189.1, Section 7.3, Mandatory Provisions, and either Section 7.4, Prescriptive Option, or 7.5, 
Performance Option.  In addition, meet the requirements of ASHRAE Standard 189.1, Sections 10.3.1.4, 
10.3.1.5, 10.3.1.6, and 10.3.2 as well as UFC 3-101-0, Section 3-6. Clearly identify all air barrier 
components of each envelope assembly on construction documents and detail the joints, 
interconnections and penetrations of the air barrier components. Clearly identify the boundary limits of the 
building air barriers, and of the zone or zones to be tested for building air tightness on the drawings. The 
use of painted interior walls is not an acceptable air barrier method.

5.6.2.1. Air Barrier: The air barrier must be durable to last the anticipated service life of the assembly.  
Provide a motorized damper in the closed position and connected to the fire alarm system to open on call 
and fail in the open position for any fixed open louvers  at elevator shafts. Coordinate the motorized 
elevator hoistway vent damper(s) with the Fire Protection System design in Paragraph 5.10.  Ensure that 
the damper(s) is accessible to facilitate regular inspection and maintenance.

5.6.2.2. Thermal Bridge.  A Thermal Bridge (or cold bridge) occurs when a thermally conductive material 
(such as a metal stud, steel frame or concrete beam, slab or column) penetrates or bypasses the exterior 
insulation system. Design the building envelope to align all insulating elements, ie, the continuous wall 
insulation, insulated glazing, insulated doors from top of footing to bottom of roof deck. Wrap insulation 
around roof overhangs. Disconnect window and door sills from interior construction. Utilize thermally 
broken window and door frames. Provide details to eliminate thermal bridges particularly at floor slabs, 
roof/wall intersections, steel lintels and relief angles, metal through-wall flashings and at building corners.

5.6.2.3. Damper and Control: Close all ventilation or make-up air intakes and exhausts, , etc., when 
leakage can occur during inactive periods. Atrium smoke exhaust and intakes shall only open when 
activated per IBC and other applicable Fire Code requirements.

5.6.2.4. Garages: Compartmentalize garages under buildings by providing air-tight vestibules at building 
access points.

5.6.2.5. Spaces Under Negative Pressure: Compartmentalize spaces under negative pressure such as 
boiler rooms and provide make-up air for combustion.
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5.6.2.6. TESTING, ADJUSTING AND BALANCING: Test and balance air and hydronic systems, using a 
firm certified for testing and balancing by the Associated Air Balance Council (AABC), National 
Environmental Balancing Bureau (NEBB), or the Testing Adjusting, and Balancing Bureau (TABB).  The 
prime contractor shall hire the TAB firm directly, not through a subcontractor.  Perform TAB in accordance 
with the requirements of the standard under which the TAB Firm's qualifications are approved, i.e., AABC 
MN-1, NEBB TABES, or SMACNA HVACTAB unless otherwise specified herein. All recommendations 
and suggested practices contained in the TAB Standard shall be considered mandatory. Use the 
provisions of the TAB Standard, including checklists, report forms, etc., as nearly as practicable to satisfy 
the Contract requirements. Use the TAB Standard for all aspects of TAB, including qualifications for the 
TAB Firm and Specialist and calibration of TAB instruments. Where the instrument manufacturer 
calibration recommendations are more stringent than those listed in the TAB Standard, adhere to the 
manufacturer's recommendations. All quality assurance provisions of the TAB Standard such as 
performance guarantees shall be part of this contract. For systems or system components not covered in 
the TAB Standard, the TAB Specialist shall develop TAB procedures. Where new procedures, 
requirements, etc., applicable to the Contract requirements have been published or adopted by the body 
responsible for the TAB Standard used (AABC, NEBB, or TABB), the requirements and recommendations 
contained in these procedures and requirements are mandatory. 

5.6.2.7. Performance Criteria and Substantiation: Test the completed building for air tightness in 
accordance with UFC 3-101-0, Section 3-6.3.  Submit the qualifications and experience of the testing 
entity for approval.  Demonstrate performance of the continuous air barrier for the opaque building 
envelope by the following tests:

(a)  Air Barrier Quality Control Plan: Develop an Air Barrier Quality Control plan to assure that a 
competent air barrier inspector/specialist inspects the critical components prior to them being concealed.  
At a minimum, three onsite inspections are required during construction to assure the completeness of 
the construction and design.

(b)  Notification of Testing: Notify the Government at least three working days prior to the tests to provide 
the Government the opportunity to witness the tests.  Provide the Government written test results 
confirming the results of all tests.

5.7. PLUMBING AND WATER CONSUMING EQUIPMENT

5.7.1. STANDARDS AND CODES: The plumbing system and water consuming equipment shall 
conform to APPLICABLE CRITERIA and ASHRAE Standard 189.1, Section 6.3, Mandatory Provisions, 
and either Section 6.4, Prescriptive Option, or Section 6.5, Performance Option.  In addition, meet the 
requirements of ASHRAE Standard 189.1, Section 10.3.2.

5.7.2. PRECAUTIONS FOR EXPANSIVE SOILS: Where expansive soils are present, include design 
features for underslab piping systems and underground piping serving chillers, cooling towers, etc, to 
control forces resulting from soil heave.  Some possible solutions include, but are not necessarily limited 
to, features such as flexible expansion joints, slip joints, horizontal offsets with ball joints, or multiple bell 
and spigot gasketed fittings. For structurally supported slabs, suspend piping from the structure with 
adequate space provided below the pipe for the anticipated soil movement.

5.7.3. HOT WATER SYSTEMS: For hot water heating and supply systems, meet the requirements in 
UFC 3-420-01 and amendments, and the service water heating requirements of ASHRAE 189.1, Section 
7.4.4.

5.7.4. SIZING HOT WATER SYSTEMS:  Unless otherwise specified or directed in Paragraph 3, design 
in accordance with ASHRAE Handbook HVAC Applications, Chapter 49, “Service Water Heating,” UFC 3-
420-01 and amendments, and ASHRAE 189.1, Section 7.4.3.  Size and place equipment so that it is 
easily accessible and removable for repair or replacement.

5.7.5. JANITOR CLOSETS: In janitor spaces/room/closets, provide at minimum, a service sink with 
heavy duty shelf and wall hung mop and broom rack(s).
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5.7.6. FLOOR DRAINS: As a minimum, provide floor drains in mechanical rooms and areas, janitor 
spaces/rooms/closets and any other area that requires drainage from fixtures or equipment, drain downs, 
condensate, as necessary.  

5.7.7. WATER EFFICIENT PLUMBING FIXTURES: Indoor plumbing fixture equipment shall comply 
with the following criteria: ASHRAE 189.1, Section 6.3, Mandatory Provisions, and either Section 6.4, 
Prescriptive Option, or Section 6.5, Performance Option.

5.7.7.1. Water Closets (Toilets): ASHRAE 189.1, Sections 6.3.2.1.a and b. requirements for water closets 
(toilets) shall be as follows: Flushometer valve type: For single flush, maximum flush volume shall be 
determined in accordance with ASME A112.19.2/CSA B45.1 and shall be 1.28 gal (4.8 L). For dual-flush, 
the effective flush volume shall be determined in accordance with ASME A112.19.14 and shall be 1.28 
gal (4.8 L).  Water closets (toilets)—tank-type: Tank-type water closets shall be certified to the 
performance criteria of the U.S. EPA WaterSense Tank-Type High-Efficiency Toilet Specification and 
shall have a maximum flush volume of 1.28 gal (4.8 L).

5.7.7.2. URINALS: As required by ASHRAE 189.1, Section 6.3.2.1.c, maximum flush volume when 
determined in accordance with ASME A112.19.2/CSA B45.1 shall be 0.5 gal (1.9 L). Non-water urinals 
shall comply with ASME A112.19.19 (vitreous china) or IAPMO Z124.9 (plastic) as appropriate.

5.7.7.3. PUBLIC LAVATORY FAUCETS: Lavatory faucets in a public setting shall have a maximum flow 
rate of 0.5 gallons per minute and be in accordance with ASME A112.18.1/CSA B125.1.

5.7.7.4. PUBLIC METERING SELF-CLOSING FAUCETS: Faucets in a public setting that supply a 
specific amount of water over a given period shall have a maximum water use of 0.25 gallons per cycle 
and be in accordance with ASME A112.18.1/CSA B125.1.

5.7.7.5. PRIVATE LAVATORY FAUCETS: Faucets in a private setting such as barracks, family housing, 
or hospitals shall have a maximum flow rate of 1.5 gallons per minute and be in accordance with ASME 
A112.18.1/CSA B125.1 and shall comply with the performance requirements of the US EPA WaterSense 
High-Efficiency Lavatory Faucet Specification.

5.7.7.6. KITCHEN FAUCETS: Kitchen faucets shall have a maximum flow rate of 2.2 gallons per minute 
and be in accordance with ASME A112.18.1/CSA B125.1.

5.7.7.7. Cooling Towers:  In addition to the requirements of Subsection 5.7.1. above, conduct a one-time 
potable water analysis, measuring at least the following control parameters, in ppm or mg/l: calcium (Ca); 
total alkalinity; silica (Si); chloride (CI); and conductivity . Calculate the number of cooling tower cycles by 
dividing the amount of each parameter in the condenser water by the amount in the potable makeup 
water. The maximum acceptable levels of the parameters in the condenser water are: Ca (as CaCO3) and 
Total alkalinity – 1000 ppm; SiO2 –100 ppm; Cl – 250 ppm; Conductivity – 3500 μS/ml. Limit cooling tower 
cycles to avoid exceeding maximum values for any of these parameters. AND Complete the following: A 
system to monitor and control microbiological growth is recommended; Meter the potable makeup water 
to the cooling tower and blowdown from the cooling; Blowdown must be controlled with a conductivity 
meter; Report monthly results of the amount of potable water used, microbiological levels, blowdown, and 
corrosion; On cooling towers, install drift eliminators that achieve minimum efficiencies of 0.2% for 
counter-flow systems or 0.5% for cross-flow systems.

5.7.7.8. Drainage Systems: Do not use engineered vent or Sovent® type drainage systems.

5.7.7.9. Pipe Location and Insulation: Where the seasonal design temperature of the cold water entering 
a building is below the seasonal design dew point of the indoor ambient air insulate plumbing piping with 
a vapor barrier type of insulation to prevent condensation. Do not locate water or drainage piping over 
electrical wiring or equipment unless adequate protection against water (including condensation) damage 
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is provided. Insulation alone is not adequate protection against condensation. Meet pipe insulation 
requirements of ASHRAE 189.1, Section 7.4.3.11 and Table C-11 of Normative Appendix C.  

5.7.7.10. Pipe Protection During Construction: Cover all drain, waste and vent piping to prevent 
mortar or other debris during such construction activities.

5.8. ELECTRICAL AND TELECOMMUNICATIONS SYSTEMS

5.8.1. STANDARDS AND CODES: The electrical systems for all facilities shall conform to APPLICABLE 
CRITERIA.

5.8.2. MATERIALS AND EQUIPMENT:  Materials, equipment and devices shall, as a minimum, meet 
the requirements of Underwriters Laboratories (UL) where UL standards are established for those items. 
Wiring for branch circuits shall be copper.  Motors larger than one-half horsepower shall be three phase. 
All electrical systems shall be pre-wired and fully operational unless otherwise indicated. Wall mounted 
electrical devices (power receptacles, communication outlets and CATV outlets) shall have matching 
colors, mounting heights and faceplates.

5.8.3. POWER SERVICE:  Primary service from the base electrical distribution system to the pad-
mounted transformer and secondary service from the transformer to the building service electrical 
equipment room shall be underground. See paragraph 6 for additional site electrical requirements.

5.8.3.1. Space Capacity: Provide 10% space for future circuit breakers in all panelboards serving 
residential areas of buildings and 15% spaces in all other panelboards.

5.8.4. TELECOMMUNICATION SERVICE:   Connect the project's facilities to the Installation 
telecommunications (voice and data) system through the outside plant (OSP) telecommunications 
underground infrastructure cabling system per the I3A Criteria. Connect to the OSP cabling system from 
each facility main cross connect located in the telecommunications room.

5.8.5. LIGHTING:  Comply with the recommendations of the Illumination Engineering Society (IES) and 
requirements of EPAct-2005 and Federal Energy Management Program (FEMP) for lighting products.

5.8.5.1. Interior Lighting:  

(a) Reflective Surfaces:  Coordinate daylighting requirements and interior architectural space 
surfaces and colors with the lighting systems to provide the most energy-efficient workable combinations.

(1) Fluorescent Lighting:  Fluorescent lighting systems shall utilize NEMA premium electronic ballasts 
and high performance fluorescent lamps with a Correlated Color Temperature (CCT) of 4100 Kelvin (K) to 
5000 K.  Linear fluorescent and compact fluorescent lamps shall have a Color Rendering Index (CRI) of ≥ 
82. All fluorescent lamps (compact and linear) shall be reclaimed through a process that captures and 
properly disposes of or recycles the mercury content.  Do not use surface mounted luminaires on 
acoustical tile ceilings. Provide outside each building emergency egress door an un-switched emergency 
egress luminaire controlled by photocell or astronomical time clock.  All other emergency egress 
luminaires shall be controlled the same as non-emergency luminaires in a shared space during normal 
(non-emergency) operation.

(2) Solid-State Lighting:  Fixtures shall have a lumen maintenance life expectancy (L70) of  ≥ 36,000 
hours, a CRI of ≥ 82, and a CCT of 4100 K to 5000 K. Each solid-state fixture model shall be tested in 
accordance with IES LM-79. Test reports shall verify the fixture performance (lumen output, lumen 
maintenance, power consumption, efficacy and color) meets or exceeds the fixture manufactures 
published data.  Laboratory testing shall be completed by a National Voluntary Laboratory Accreditation 
Program laboratory. Provide a five year warranty for fixtures.

(3) Light Level Tuning: Light level tuning is a closed-loop feedback system that measures the 
illumination level in a space and dims the luminaires when the measured level exceeds the target level, 
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thereby saving the energy that otherwise would be used to compensate for future light depreciation. 
Provide a life-cycle cost-benefit analysis (LCCA) of light level tuning for all spaces where the general 
lighting luminaires are equipped with dimming ballasts or LED drivers. The LCCA shall follow the 
methodology contained in 10 CFR 436. Provide light level tuning where the LCCA shows it to be life cycle 
cost effective.

(4) Lighting Systems and Controls: Lighting systems (including lighting controls, daylighting controls, 
and lighting power density limits) shall comply with the requirements of Section 7.4.6 of ASHRAE 
Standard 189.1 and Section 9 of ANSI/ASHRAE/IES 90.1-2007.  Lighting designs shall follow the 
recommended practices of the IES and shall target the recommended illumination levels of the IES.  

(5) Occupancy or Vacancy Sensors: Use occupancy or vacancy sensors to automatically turn off 
lighting a specified time after all occupants leave the space.  The off time shall be user adjustable to 5, 
15, or 30 minutes. Selection of the sensor type (single or dual technology, wired or wireless) shall be 
based on the space configuration, user functionality and life-cycle cost-benefit analysis.  Single 
technology solutions shall incorporate signal processing technology that distinguishes between 
background noise and actual motion without automatically changing their sensitivity.

(6) Automated Shading: Automated shading shall be considered in spaces utilizing daylight 
harvesting to maximize the energy savings of the daylighting system.  The shades shall be controlled to 
reduce glare and unwanted heat gain while still allowing natural light to enter the space. When utilizing 
automated shading consider the following :

i. For ease of use and space aesthetics, incorporate the automated shades with the lighting 
control system. 

ii. For maximum energy savings the automated shading system shall predictably position the 
shades based on a combination of time of day, façade direction, and sky conditions. 

iii. For maximum design flexibility and ease of installation, shade system should have the 
capability to address and control each shade individually.   

iv. The shading system shall have a manual override that allows the occupant to temporarily 
adjust the shades to any desired position.  The system shall revert back to automatic control after 
a specified period of time.

(b) Provide a life-cycle cost-benefit analysis (LCCA) of automated shading for all spaces where 
daylight harvesting is provided. The LCCA shall follow the methodology contained in 10 CFR 436.  
Provide automated shading where the LCCA shows it to be economical.

(1) Scene-Based Dimming: Use scene based dimming in multiple-use areas including auditoriums, 
conference rooms and classrooms.  Also provide scene based dimming in dining rooms and gymnasiums 
with multiple functions.  One button preset touch recall shall allow multiple zones of light within a space to 
go to the appropriate light levels, known as a scene, for a specific task or use.  Scene based control shall 
allow the integration of AV controls, shading/projection screens and lighting to work seamlessly with one 
button preset touch (i.e. lights dim, projection screen lowers, and shades go down).  

(2) Personal Lighting Control: Personal lighting controls exceeding ASHRAE requirements shall be 
considered.  Personal lighting controls allow users to vary the general light level based on the task at 
hand.   Personal control can be achieved by wall mounted controls (hard wired or wireless), Infrared or 
Radio Frequency (RF) wireless devices, or via computer.  Digital addressable ballasts and light emitting 
diode (LED) drivers allow the control flexibility of personal dimming of installed lighting on the occupant’s 
work area (i.e. dim the luminaire over their cubicle to the appropriate light level).  

(3) Wireless and Plug-and-Play Controls: Wireless and plug-and-play lighting controls shall be 
considered for all installations where flexibility is paramount. To avoid interference, wireless products shall 
communicate in an FCC frequency band that does not allow continuous transmissions.

(4) Testing Agent: An independent agent with no less than three years experience in testing of 
complex lighting control systems shall be hired to conduct and certify functional testing of lighting control 
devices and control systems. The testing agent shall not be directly involved in either the design or 
construction of the project and shall certify the installed lighting controls meet or exceed all requirements 
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of ASHRAE Standard 189.1, ANSI/ASHRAE/IES Standard 90.1-2007, and all documented performance 
criteria. The lighting control manufacturer’s authorized technical representative may serve as the testing 
agent. Submit qualifications of the testing agent for approval. 

(5) Manufacturer Support:  shall include technical phone support located in the United States. The 
technical phone support shall be available 24 hours a day, 365 days a year.

5.8.5.2. Exterior Lighting Requirements: These requirements apply to exterior lighting illuminating any 
building, site, property, structure, gate, sign, roadway, parking lot, pathway, sidewalk, landscape, 
structure, etc. that is owned, operated by, or constructed to be leased to the Department of the Army.  
This includes all Sustainment, Restoration, and Modernization (SRM) and Military Construction activities 
within the United States, its territories, and overseas on permanent Active Army installations, Army 
Reserve Centers, Army National Guard Readiness Facilities, and Armed Forces Reserve Centers, 
regardless of funds source.  See Paragraph 6.9 for site specific information, if any, on exterior lighting 
systems.

(a) General: Exterior lighting technology should be selected based on a balance of energy 
performance and quality of light, while remaining life-cycle cost effective and environmentally responsible.  
Exterior lighting systems or luminaires selected for use should have demonstrated adherence to quality 
standards by being recognized by the DesignLights Consortium (reference e), the ENERGY STAR 
Program, the FEMP or other third-party qualifier appropriate to the technology.  Manufacturers should 
also stand behind their products by providing a Luminaire warranty for at least five years or more.  Design 
teams should carefully consider the occupancy and purpose of the lighting requirements and incorporate 
energy-saving controls, sensors, and the use of bi-level fixtures to provide exterior lighting levels only as 
appropriate and only during the hours of night needed. Other energy-saving and lighting quality design 
considerations include ensuring better uniformity of lighting distribution to required levels to reduce over-
lighted hotspots and control light trespass outside the area of intended coverage.

(b) Exterior Lighting Performance by Application: Exterior lighting systems should meet, at a 
minimum, the better of the standards below in Table 1 or the DLC Product Qualification Criteria (reference 
e) or current ENERGY STAR qualification or FEMP designation requirements.  

(c) General Exterior Lighting: Typically lighting to provide visibility for security and people moving 
along established circulation pathways through an illuminated area to or from a destination.  Examples 
include roadways, parking lots, parking structures, sidewalks, tarmacs, service areas, and secondary 
exits from buildings.

(d) Architectural Lighting:  Lighting in use where exterior spaces are occupied at night for a functional 
purpose, such as plazas, gas stations, pavilions, or amphitheaters.  Also, for use where a higher quality of 
light is desired, such as building entrances, wall-wash luminaires, illumination of architectural or 
landscaping features, sculpture, displays, exhibits, flags, gates, primary signage, etc.

(e) Exceptions: Where a non-white light color is specifically desired by aesthetic design or a color-
specific functional requirement (e.g. water feature lighting, entertainment, signal lights, airfield lights, 
marine wildlife protection, etc.), the CRI and CCT range values indicated may not apply. Specialized 
lighting, such as lighting for monitoring systems designed to use non-visible spectrum light, are also 
exempt from the minimum CRI and CCT standards as well.  Luminaires primarily powered by on-site 
renewable energy (e.g. solar and/or wind) are also exempt from the requirements herein.

Table 1 – Minimum Exterior Lighting Performance by Application. These values represent minimum 
standards and do not supersede higher standards that may also be applicable or specified by design.

Application Luminaire 
Efficacy

CRI Nominal CCT 
Ranges

Lamp

Life

General Exterior Lighting 65 65 3000-5700 50,000
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Architectural Lighting 50 75 3500-5000 50,000

Units:

Luminaire Efficacy (with complete fixture load including ballast/driver loads) is in lumens per watt
CRI (Color Rendering Index) is a value without units
CCT (Correlated Color Temperature) Range is in Kelvin Temperature
Minimum Lamp Life is in Rated Hours per TM-21 

(f) Life-Cycle Cost Analysis (LCCA) and Renewable Energy Opportunities.  On-site renewable or 
alternative energy power system cost over a 25-year life-cycle should be compared to the cost of the 
conventional grid-connection infrastructure, operation and maintenance costs thereof, proper time-of-use 
grid energy cost with line losses and price escalation.  Renewable or alternative energy systems should 
be used wherever the payback period less than or equal to the life cycle period.  Design team selections 
and Value Engineering evaluations are to prioritize a reduced total cost of ownership during the full life-
cycle period over the first costs of design and construction.  The LCCA shall follow the methodology 
contained in 10 CFR 436.

(g) Sustainability and Environmental Impact Reduction.  To meet the mercury-use reduction intent of 
EISA 2007 (Reference c) and other sustainability goals,  lighting systems should not contain added 
mercury in excess of 5mg per lamp or 80 picograms per Lumen Hour.  Whenever two or more viable 
lighting technologies are substantially equal in life-cycle cost and performance, preference should be 
given to the technology with the lowest mercury content per Lumen Hour.

5.8.6. TELECOMMUNICATION SYSTEM: Building telecommunications cabling systems (BCS) and 
OSP telecommunications cabling system shall conform to APPLICABLE CRITERIA, including but not 
limited to I3A Technical Criteria.  An acceptable BCS encompasses, but is not limited to, copper and fiber 
optic (FO) entrance cable, termination equipment, copper and fiber backbone cable, copper and fiber 
horizontal distribution cable, workstation outlets, racks, cable management, patch panels, cable tray, 
cable ladder, conduits, grounding, and labeling.  Items included under OSP infrastructure encompass, but 
are not limited to, manhole and duct infrastructure, copper cable, fiber optic cable, cross connects, 
terminations, cable vaults, and copper and FO entrance cable.

5.8.6.1. Testing: Design, install, label and test all telecommunications systems in accordance with the I3A 
Criteria and ANSI/TIA/EIA 568, 569, and 606 standards. A Building Industry Consulting Services 
International (BICSI) Registered Communications Distribution Designer (RCDD) with at least 2 yrs related 
experience shall develop and stamp telecommunications design, and prepare the test plan.  See 
Paragraph 5.9.2.5 for design of environmental systems for Telecommunications Rooms.

5.8.6.2. Installation: The installers assigned to the installation of the telecommunications system or any of 
its components shall be regularly and professionally engaged in the business of the application, 
installation and testing of the specified telecommunications systems and equipment. Key personnel; i.e., 
supervisors and lead installers assigned to the installation of this system or any of its components shall 
be BICSI Registered Cabling Installers, Technician Level. Submit documentation of current BICSI 
certification for each of the key personnel. In lieu of BICSI certification, supervisors and installers shall 
have a minimum of 5 years experience in the installation of the specified copper and fiber optic cable and 
components. They shall have factory or factory approved certification from each equipment manufacturer 
indicating that they are qualified to install and test the provided products.

5.8.6.3. End to End Test: Perform a comprehensive end to end test of all circuits to include all copper and 
fiber optic cables upon completion of the BCS and prior to acceptance of the facility. Provide adequate 
advanced notification to the COR to allow COR and Installation personnel attendance The BCS circuits 
include but are not limited to all copper and fiber optic(FO) entrance cables, termination equipment, 
copper and fiber backbone cable, copper and fiber horizontal distribution cable, and workstation outlets. 
Test in accordance with ANSI/EIA/TIA 568 standards. Use test instrumentation that meets or exceeds the 
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standard. Submit the official test report to include test procedures, parameters tested, values, 
discrepancies and corrective actions in electronic format. Test and accomplish all necessary corrective 
actions to ensure that the government receives a fully operational, standards based, code compliant 
telecommunications system.

5.8.7. LIGHTNING PROTECTION SYSTEM:  Provide a lightning protection system where 
recommended by the Lightning Risk Assessment of NFPA 780, Annex L.

5.9. HEATING, VENTILATING, AND AIR CONDITIONING

5.9.1. STANDARDS AND CODES: The HVAC system shall conform to APPLICABLE CRITERIA.

5.9.2. DESIGN CONDITIONS:  

5.9.2.1. Outdoor and Indoor Calculations and Requirements: Indoor design conditions and load 
calculations shall be in accordance with UFC 3-410-01FA.  Outdoor air and exhaust ventilation 
requirements for indoor air quality shall be in accordance with ASHRAE 62.1-2007. Outdoor design 
conditions are in UFC 3-410-01FA except that weather data is specified in paragraph 6, rather than at the 
URL (web link) listed in the UFC.

5.9.2.2. Indoor Air Quality: Buildings indoor air quality sytems, thermal comfort, acoustical control, 
equipment, calculation procedures, construction and start-up shall comply with ASHRAE Standard 189.1, 
Section 8.3, Mandatory Provisions, and Section 8.4, Prescriptive Option, and either Section 8.5, 
Performance Option unless otherwise specified in this subsection.

5.9.2.3. Outdoor Air Delivery Monitoring: Spaces Ventilated by Mechanical Systems. Reference Sections 
7.4.3.2, 8.3.1.2.1, and 10.3.2, of ASHRAE Standard 189.1.  A densely occupied space is defined as those 
spaces with a design occupant density greater than or equal to 25 people per 1000 ft2 (100m2).

5.9.2.4. Environmental Tobacco Smoke: a. Smoking shall not be allowed inside the building. Signage 
stating such shall be posted within 10 ft (3 m) of each building entrance. b. Any exterior designated 
smoking areas shall be located a minimum of 50 ft (7.5 m) away from building entrances, outdoor air 
intakes, and operable windows. c. Section 6.2.9 of  ANSI/ASHRAE Standard 62.1 shall not apply.

5.9.2.5. High Humidity Areas:  Design HVAC systems in geographical areas meeting the definition for 
high humidity in UFC 3-410-01FA to comply with the special criteria therein for humid areas.

5.9.2.6. Controls Maintenance: Locate all equipment so that service, adjustment and replacement of 
controls or internal components are readily accessible for easy maintenance.

5.9.2.7. Environmental Requirements for Telecommunications Rooms and Telecommunications 
Equipment Rooms, (including SIPRNET ROOMS, where applicable for specific facility type): Comply with 
ANSI/EIA/TIA 569 (including applicable Addenda). Maintain environmental conditions at the Class 1 and 
2 Recommended Operating Environment.  Before being introduced into the room, filter and pre-condition 
outside air to remove particles with the minimum MERV filtration quality shown in the ASHRAE HVAC 
Applications, Chapter 19. Maintain rooms under positive pressure relative to surrounding spaces. Design 
computer room air conditioning units specifically for telecommunications room applications. Build and test 
units in accordance with the requirements of ANSI/ASHRAE Standard 127. A complete air handling 
system shall provide ventilation, air filtration, cooling and dehumidification, humidification (as determined 
during the design phase), and heating. The system shall be independent of other facility HVAC systems 
and shall be required year round.

5.9.2.8. Fire dampers: dynamic type with a dynamic rating suitable for the maximum air velocity and 
pressure differential to which the damper is subjected. Test each fire damper with the air handling and 
distribution system running.
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5.9.3 Utility Meters: Measurement devices with remote communication capability shall be provided to 
collect energy and water consumption data for each energy supply source and water supply source to 
each facility, including gas, water (potable, reclaimed and rainwater), electricity, and distributed energy 
that exceeds the thresholds listed in ASHRAE Standard 189.1.  Meet the requirements of ASHRAE 
Standard 189.1, Sections 6.3.3, 7.3.3, 10.3.2 and AR 420-1, Chapter 22.  For Government owned utilities, 
install meters with remote communication capability as well as have a continuous manual reading option.  
Water meters shall provide daily data and shall record hourly consumption. Gas and electric meters will 
also provide demand readings based on consumption over a maximum of any 15 minute period.  
Configure all meters to transmit to a meter data management system at least daily even if no receiver for 
the data is currently available at the time of project acceptance.  For privatized utilities, coordinate with 
the privatization utility(ies) for the proper meter base and meter installation. Exception: Renovation or 
energy projects with programmed costs less than $200,000 shall incorporate lower-cost energy monitors 
when cost effective over the life-cycle of the building following the monitoring guidance as detailed in 
ASHRAE Standard 189.1 Section 7.3.3.

5.9.3.1  Data Storage and Retrieval. The meter data management system shall be capable of 
electronically storing water meter and sub-meter data and creating user reports showing calculated 
hourly, daily, monthly and annual water consumption for each meter and sub-meter and provide alarming 
notification capabilities as needed.  In addition, verification of meter operation will be conducted at 
installation.

5.9.3.2 Evaporative Cooling Sub-metering: For buildings that use evaporative cooling, cooling tower(s), 
hot water makeup systems, or automatic landscape irrigation system(s), separate submeters shall be 
provided for each such application.  Water use data shall be collected at each source (e.g. potable water, 
reclaimed water, rainwater) for any source that exceeds the thresholds of: Potable water- 3,800 L/day 
(1,000 gal/day); Municipally reclaimed water - 3,800 L/day (1,000 gal/day); and Alternate sources of water 
- 1,900 L/day (500 gal/day).

5.9.3.3 Water Sub-metering: Sub-metering shall also be provided to collect water use data for each of 
following building subsystems, if they are sized above the threshold levels: Cooling towers – Primary flow 
> 30 L/s (500 gpm); Evaportative Coolers – Makeup water > 0.04 L/s (0.6 gpm); Steam and hot water 
boilers - > 50 kW (500,000 Btu/h) input; Irrigated landscape area with controllers - > 2500 m2 (25,000 ft2); 
Any large water using process – Consumption > 3,800 L/day (1000 gal/day).

5.9.3.4 Outdoor Irrigation: Outdoor irrigation shall have smart controllers that will shut off when rainfall is 
sensed (ASHRAE Standard 189.1 paragraph 6.3.1.3 (2011 version)).  Outdoor irrigation shall be used 
only to temporarily for plant establishment and shall be removed within a period not to exceed 18 months 
of installation.

5.9.3.5 Energy Metering: Meters with remote metering capability or automatic meter reading (AMR) 
capability shall be provided to collect energy use data for each supply energy source (e.g. gas, electricity, 
district steam) to the building that exceed thresholds of: Electrical service - > 200 kVA; On-site renewable 
electric power – All systems > 1 kVA (peak); Gas and steam service - >300 kW (1,000,000 Btu/h); 
Geothermal - >300 kW (1,000,000 Btu/h0 heating; Solar thermal - >10 kW (30,000 Btu/h).  Utility 
company service entrance/interval meters are allowed to be used provided they are configured for 
automatic meter reading (AMR) capability. Sub-metering with remote metering capability shall be 
provided to collect energy use data for each subsystem component that meet the following thresholds: 
Chillers/heat pumps - >70 kW (240,000 Btu/h) cooling capacity; Packaged AC units - > 70 kW (240,000 
Btu/h) cooling; Fans - > 15 kW (20 hp); Pumps - > 15 kW (20 hp); Cooling towers - > 15 kW (20 hp); 
Boilers and other heating equipment - >300 kW (1,000,000 Btu/h) input; General lighting circuits - > 100 
kVA; Miscellaneous electric loads - > 100 kVA). 

5.9.4 BUILDING AUTOMATION SYSTEM.  Provide a Building Automation System consisting of a 
building control network , and integrate the building control network into the UMCS as specified. 
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The building control network shall be a single complete non-proprietary Direct Digital Control (DDC) 
system for control of the heating, ventilating and air conditioning (HVAC) systems as specified herein. 
The building control network shall be an Open implementation of LONWORKS® technology using ANSI/EIA 
709.1B as the only communications protocol and use only LonMark Standard Network Variable Types 
(SNVTs), as defined in the LonMark® Resource Files, for communication between DDC Hardware devices 
to allow multi-vendor interoperability.  

5.9.4.1 The building automation system shall be open in that it is designed and installed such that the 
Government or its agents are able to perform repair, replacement, upgrades, and expansions of the 
system without further dependence on the original Contractor.  This includes, but is not limited to the 
following: 

(a) Install hardware such that individual control equipment can be replaced by similar control equipment 
from other equipment manufacturers with no loss of system functionality.

(b) Necessary documentation (including rights to documentation and data), configuration information, 
configuration tools, programs, drivers, and other software shall be licensed to and otherwise remain with 
the Government such that the Government or its agents are able to perform repair, replacement, 
upgrades, and expansions of the system without subsequent or future dependence on the Contractor.

5.9.4.2 All DDC Hardware shall:

(a) Be connected to a TP/FT-10 ANSI/EIA 709.3 control network.

(b) Communicate over the control network via ANSI/EIA 709.1B exclusively.

(c) Communicate with other DDC hardware using only SNVTs

(d) Conform to the LonMark® Interoperability Guidelines.

(e) Be locally powered; link power (over the control network) is not acceptable.

(f) Be fully configurable via standard or user-defined configuration parameter types (SCPT or 
UCPT), standard network variable type (SNVT) network configuration inputs (nci), or hardware settings on 
the controller itself to support the application.   All settings and parameters used by the application shall 
be configurable via standard or user-defined configuration parameter types (SCPT or UCPT), standard 
network variable type (SNVT) network configuration inputs (nci), or hardware settings on the controller 
itself

(g) Provide input and output SNVTs required to support monitoring and control (including but not 
limited to scheduling, alarming, trending and overrides) of the application. Required SNVTs include but 
are not limited to: SNVT outputs for all hardware I/O, SNVT outputs for all setpoints and SNVT inputs for 
override of setpoints.   

(h) To the greatest extent practical, not rely on the control network to perform the application.

5.9.4.3 Controllers shall be Application Specific Controllers whenever an ASC suitable for the application 
exists.  When an ASC suitable for the application does not exist use programmable controllers or multiple 
application specific controllers.

5.9.4.4 Application Specific Controllers shall be LonMark Certified whenever a LonMark Certified ASC 
suitable for the application exists.  For example, VAV controllers must be LonMark certified.

5.9.4.5 Application Specific Controllers (ASCs) shall be configurable via an LNS plug-in whenever t an 
ASC with an LNS plug-in suitable for the application exists. 

5.9.4.6 Each scheduled system shall accept a network variable of type SNVT_occupancy and shall use 
this network variable to determine the occupancy mode.  If the system has not received a value to this 
network variable for more than 60 minutes it shall default to a configured occupancy schedule.
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5.9.4.7 Gateways may be used provided that each gateway communicates with and performs protocol 
translation for control hardware controlling one and only one package unit.

5.9.4.8 Not Used

5.9.4.9 Perform all necessary actions needed to fully integrate the building control system.  These 
actions include but are not limited to:

(a) Configure M&C Software functionality including: graphical pages for System Graphic Displays 
including overrides, alarm handling, scheduling, trends for critical values needing long-term or permanent 
monitoring via trends, and demand limiting.  

(b) Install IP routers or ANSI/CEA-852 routers as needed to connect the building control network to 
the UMCS IP network. Routers shall be capable of configuration via DHCP and use of an ANSI/CEA-852 
configuration server but shall not rely on these services for configuration. All communication between the 
UMCS and building networks shall be via the ANSI/CEA-709.1B protocol over the IP network in 
accordance with ANSI/CEA-852.

5.9.4.10 Provide the following to the Government for review prior to acceptance of the system:

(a) The latest version of all software and user manuals required to program, configure and operate 
the system.

(b) Points Schedule drawing that shows every DDC Hardware device.  The Points Schedule shall 
contain the following information as a minimum:

(1) Device address and NodeID.

(2) Input and Output SNVTs including SNVT Name, Type and Description.

(3) Hardware I/O, including Type (AI, AO, BI, BO) and Description.

(4) Alarm information including alarm limits and SNVT information.

(5) Supervisory control information including SNVTs for trending and overrides.

(6) Configuration parameters (for devices without LNS plug-ins)  Example Points Schedules are 
available at https://eko.usace.army.mil/fa/besc/

(c) Riser diagram of the network showing all network cabling and hardware.  Label hardware with 
ANSI.CEA-709.1 addresses, IP addresses, and network names.

(d) Control System Schematic diagram and Sequence of Operation for each HVAC system.

(e) Operation and Maintenance Instructions including procedures for system start-up, operation and 
shut-down, a routine maintenance checklist, and a qualified service organization list.

(f) LONWORKS® Network Services (LNS®) database for the completed system.

(g) Quality Control (QC) checklist (below) completed by the Contractor's Chief Quality Control (QC) 
Representative 

Table 5-1: QC Checklist
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5.9.4.11 Perform a Performance Verification Test (PVT) under Government supervision prior to 
system acceptance.  During the PVT demonstrate that the system performs as specified, including but not 
limited to demonstrating that the system is Open and correctly performs the Sequences of Operation.

5.9.4.12 Provide a 1 year unconditional warranty on the installed system and on all service call 
work. The warranty shall include labor and material necessary to restore the equipment involved in the 
initial service call to a fully operable condition.

5.9.4.13 Provide training at the project site on the installed building system, including all 
commissioned systems and equipment (ASHRAE Standard 189.1, Section 10.3.1.2), .  Upon completion 
of this training each student, using appropriate documentation, should be able to start the system, 
operate the system, recover the system after a failure, perform routine maintenance and describe the 
specific hardware, architecture and operation of the system.  

5.10 ENERGY CONSERVATION  

5.10.1 ENERGY EFFICIENCY:  The building(s), including the envelope(s), HVAC systems, service 
water heating, power, and lighting systems, shall meet, at a minimum, the Mandatory Provisions in 
Section 7.3 and either the Prescriptive Option in Section 7.4 or the Performance Option in Section 7.5 of 
ASHRAE Standard 189.1.  ASHRAE 189.1 is the minimum requirement that incorporates by reference 
the requirements of ASHRAE Standard 90.1-2007 and shall be used as the project baseline for life-cycle 
cost comparisons.  A LCCA is not required on the baseline project.  Substantiation requirements are 
defined in Section 01 33 16, Design After Award and ASHRAE Standard 189.1, Section 10.3.2.  
Exception 1: The on-site renewable energy systems included in ASHRAE Standard 189.1, Section 7.4.1.1 
are not required.

5.10.1.1  Minimum Energy Consumption: The building, including the building envelope, HVAC systems, 
service water heating, power, lighting systems and process and plug loads shall achieve an energy 
consumption that is a minimum of 30% below the consumption of a baseline building meeting the 
minimum requirements of ANSI/ASHRAE/IESNA Standard 90.1-2007 and that is life cycle cost effective. 
Energy calculation methodologies and substantiation requirements are defined in Section 01 33 16, 
Design After Award.  A LCCA is required.
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5.10.1.2 EISA 2007 Requirement: Design the building to achieve the maximum possible fossil fuel-
generated energy consumption reduction based on the requirements of EISA 2007 Section 433 that is life 
cycle cost effective.  A LCCA is required.

5.10.1.3 LCCA: Where a LCCA is required, an incremental LCCA shall be completed for all energy 
efficiency or conservation features provided in excess of the baseline to ensure the payback period is no 
greater than the lesser of 40 years or the projected life of the facility.  Equipment procurement, fuel, 
maintenance, repair, replacement, and any other quantifiable benefits and costs are to be included in the 
LCCA.  The LCCA will be documented and made part of the design analysis.  The LCCA shall follow the 
methodology contained in 10 CFR 436.

5.10.2 EnergyStar AND FEMP PRODUCTS: The heating, ventilation, and air conditioning shall comply 
with Section 6 of ANSI/ASHRAE/IESNA 90.1-2007 and Section 7.4.2.1.b of ASHRAE Standard 189.1, 
including the Normative Appendix C of ASHRAE Standard 189.1 with the following modification: 
Purchase Energy Star products, except use FEMP designated products where FEMP is applicable to the 
product type. The term “Energy Star” means a product that is rated for energy efficiency under an Energy 
Star program. The term “FEMP designated” means a product that is designated under the Federal Energy 
Management Program of the Department of Energy as being among the highest 25 percent of equivalent 
products for energy efficiency.  For projects located OCONUS the products listed in ASHRAE Standard 
189.1, Section 7.4.7, shall have an equipment efficiency that is equivalent or greater than the criteria 
required to achieve the ENERGY STAR label or meets or exceeds the equivalent of FEMP designated 
efficiency requirements.

5.10.3 SOLAR HOT WATER HEATING:  Design and construct all new construction projects with an 
average daily non-industrial hot water requirement of 50 gallons or more, and located in an area shown 
on the NREL solar radiation maps (http://www.nrel.gov.gis.solar.html) as receiving an annual average of 
4kWh/m2/day or more to provide a minimum of 30 percent of the facility’s hot water demand by solar 
water heating.  Waste heat harvesting, integrated co-generation systems, or a combination thereof may 
be used in lieu of solar water heating where they achieve equivalent energy savings, as documented in 
the project’s design analysis and commissioning analysis. 

5.10.4 WATER USED FOR HEATING AND COOLING:  Meet the requirements of ASHRAE 189.1 
Section 6.3.2.3 – HVAC Systems and Equipment and Section 6.4.2.1 – Cooling Towers. When potable 
water is used to improve a building’s energy efficiency, employ life-cycle cost effective water conservation 
measures per requirements of EPAct 2005 Section 109.  This includes potable water used for both 
domestic and process purposes.

5.10.5 RENEWABLE ENERGY:  See Paragraph 6, PROJECT SPECIFIC REQUIREMENTS for 
renewable energy requirements for this project.

5.10.6 FUNDAMENTAL REFRIGERANT MANAGEMENT: Meet the requirements of ASHRAE Standard 
189.1, Section 9.3.3.

5.11 FIRE PROTECTION

5.11.2 STANDARDS AND CODES Provide the fire protection system conforming to APPLICABLE 
CRITERIA.

5.11.3 INSPECTION AND TESTING: Inspect and test all fire suppression equipment and systems, fire 
pumps, fire alarm and detection systems and mass notification systems in accordance with the applicable 
NFPA standards.  The fire protection engineer of record shall witness final tests.  The fire protection 
engineer of record shall certify that the equipment and systems are fully operational and meet the 
contract requirements.  Two weeks prior to each final test, the contractor shall notify, in writing, the 
installation fire department and the installation public work representative of the test and invite them to 
witness the test. 
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5.11.4 FIRE EXTINGUISHER CABINETS:  Provide fire extinguisher cabinets and locations for hanging 
portable fire extinguishers in accordance with NFPA 10 Standard for Portable Fire Extinguishers. The 
Government will furnish and install portable fire extinguishers, which are personal property, not real 
property installed equipment.

5.11.5 FIRE ALARM AND DETECTION SYSTEM:  Required fire alarm and detection systems shall be 
the addressable type.  Fire alarm initiating devices, such as smoke detectors, heat detectors and manual 
pull stations shall be addressable.  When the system is in alarm condition, the system shall annunciate 
the type and location of each alarm initiating device.  Sprinkler water flow alarms shall be zoned by 
building and by floor.  Supervisory alarm initiating devices, such as valve supervisory switches, fire pump 
running alarm, low-air pressure on dry sprinkler system, etc. shall be zoned by type and by room location.

5.11.6 ROOF ACCESS:  Paragraph 2-9 of UFC 3-600-01 Fire Protection for Facilities will be modified in 
the next update to that UFC. Pending revision, comply with roof access and stairway requirements in 
accordance with the International Building Code.  Where roof access is required by the IBC or other 
criteria, comply with UFC 4-010-01, Anti-Terrorist Force Protection, Standard 14. "Roof Access".

5.11.7 FIRE PROTECTION ENGINEER QUALIFICATIONS: In accordance with UFC 3-600-01, FIRE 
PROTECTION ENGINEERING FOR FACILITIES, the fire protection engineer of record shall be a 
registered professional engineer (P.E.) who has passed the fire protection engineering written 
examination administered by the National Council of Examiners for Engineering and Surveys (NCEES), or 
a registered P.E. in a related engineering discipline with a minimum of 5 years experience, dedicated to 
fire protection engineering that can be verified with documentation.

5.12 SUSTAINABLE DESIGN

5.12.2 STANDARDS: Sustainable design shall conform to APPLICABLE CRITERIA.  See Paragraph 6, 
PROJECT-SPECIFIC REQUIREMENTS for which version of LEED applies to this project, however, this 
project shall achieve a minimum of LEED Silver Certification by Green Building Certification Institute 
(GBCI). Each building must individually comply with the requirements of paragraphs ENERGY 
CONSERVATION and PLUMBING AND WATER CONSUMING EQUIPMENT.  The project must earn the 
points associated with compliance with paragraph 5.10, ENERGY CONSERVATION,of this RFP.

5.12.3 In accordance with the National Defense Appropriations Acto fo 2012, Section 2830, the 
contractor will not be compensated for any expenses associated with the express intent to obtain LEED 
certification above the SILVER level.  It is recognized that competitive best balue proposal details and 
requirements cited else where in this document and supporting documents may provide for features 
which allow for a certification higher than SILVER to be obtained.  Whether to achieve a future marketing 
advantage or for toher purposes, the contractor may obtain LEED GOLD or PLATINUM certification(s) 
provided that achieving such certification imposes no additional cost to the government.

5.12.4 LEED INNOVATION AND DESIGN AND REGIONAL PRIORITY CREDITS: LEED Innovation and 
Design (ID) credits are acceptable only if they are supported by formal written approval by GBCI (either 
published in USGBC Innovation and Design Credit Catalog or accompanied by a formal ruling from 
GBCI). LEED ID and RP credits that require any Owner actions or commitments are acceptable only 
when Owner commitment is indicated in paragraph PROJECT-SPECIFIC REQUIREMENTS or Appendix 
LEED Project Credit Guidance.

5.12.5 DOCUMENTATION FOR CERTIFICATION: All LEED Prerequisite and Credit documentation 
shall be provided to GBCI and the Owner (if requested) in addition to any other documentation 
requirements  Online documentation shall be uploaded to GBCI and updated at each phase of the 
project. 

5.13 SECURITY (ANTI-TERRORISM STANDARDS): Unless otherwise specified in Project Specific 
Requirements, only the minimum protective measures as specified by the current Department of Defense 
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Minimum Antiterrorism Standards for Buildings, UFC 4-010-01, are required for this project. The element 
of those standards that has the most significant impact on project planning is providing protection against 
explosives effects.  That protection can either be achieved using conventional construction (including 
specific window requirements) in conjunction with establishing relatively large standoff distances to 
parking, roadways, and installation perimeters or through building hardening, which will allow lesser 
standoff distances.  Even with the latter, the minimum standoff distances cannot be encroached upon.  
These setbacks will establish the maximum buildable area.  All standards in Appendix B of UFC 4-010-01 
must be followed and as many of the recommendations in Appendix C that can reasonably be 
accommodated should be included.  The facility requirements listed in these specifications assume that 
the minimum standoff distances can be met, permitting conventional construction.  Lesser standoff 
distances (with specific minimums) are not desired, however can be provided, but will require structural 
hardening for the building.  See Project Specific Requirements for project specific siting constraints.  The 
following list highlights the major points but the detailed requirements as presented in Appendix B of UFC 
4-010-01 must be followed. 

(a) Standoff distance from roads, parking and installation perimeter; and/or structural blast mitigation

(b) Blast resistant windows and skylights, including glazing, frames, anchors, and supports

(c) Progressive collapse resistance for all facilities 3 stories or higher.  Unless determined otherwise 
by the Installation and noted in paragraphs 3 or 6, the building shall be considered to have areas of 
uncontrolled public access when designing for progressive collapse.

(d) Mass notification system (shall also conform to UFC 4-021-01, Mass Notification Systems)

(e) For facilities with mailrooms (see Paragraph 3 for applicability)  – mailrooms have separate HVAC 
systems and are sealed from rest of building 
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6.0 PROJECT SPECIFIC REQUIREMENTS FORT KNOX, KY 

6.1. GENERAL

The requirements of this paragraph augment the requirements indicated in Paragraphs 3 through 5.  

6.2. APPROVED DEVIATIONS

The following are approved deviations from the requirements stated in Paragraphs 3 through 5 that only 
apply to this project: None.

6.3. SITE PLANNING AND DESIGN

6.3.1. General: The Contractor is responsible for the site planning, design, and construction of all 
functional and technical requirements listed in this project, including erosion control measures, 
underground conduit, piping, utility service lines and connections (electrical, communications, cable, 
water, sewer, stormwater, gas, mechanical), etc. outside the building limits of construction.  

6.3.1.1. Refer to Appendix J for Government approved Conceptual Site Plan.  Appendix J depicts existing 
conditions/concept demolition and the proposed conceptual layout based on an evaluation of the site and 
the project program.

The project site for the new WT Small Company HQ Facility is located south of Ireland Army Hospital 
bounded by Spearhead Division Avenue to the north, existing Nolin Electric facility to the south, Radio 
Street to the east and a parking lot for the WT Barracks facility to the west.  This project is being designed 
and constructed as part of a large Warrior in Transition complex that includes the design and construction 
(under a seperate contract) of a Dining Facility (DFAC), Soldier and Family Assistance Center (SFAC), 
Barracks Facility, and WT Battalion HQ/Company Ops Center.

The site is generally flat and free of large vegetation, sloping slightly towards the center and with a few 
large trees.  Although the site is not currently occupied by any building or parking; the site was previously 
occupied by structures that were demolished and removed.  Abandoned utilities and foundations may 
exist at the site that previously served the demolished buildings.  Reference Appendix A for further 
information provided in the Site Characterization Report, which includes a Geophysical Investigation of 
the accessible portions of the site.

The D/B Contractor is responsible for coordination of proposed design and construction related to site 
and facility design and functionality with the Contracting Officer and the Installation's Directorate of Public 
Works (DPW).

6.3.2. Site Structures and Amenities:

6.3.2.1. Refer to Appendix J, Site Plan for proposed dumpster location.  

6.3.2.2. Provide Visual Screens with lockable access gates for Dumpsters and Mechanical Equipment in 
accordance with AT/FP requirements.

(a) Dumpsters Enclosures.  Dumpster enclosures shall be compatible with the building’s architectural 
theme. Enclosures shall be 3-sided and sized to accommodate both trash (front loading) and recycling 
(driver-side loading) dumpsters (reference Paragraph 5.1.2.1. for additional information).  Provide a 
concrete loading apron for the first 15-feet in front of the dumpster pad to accommodate loading of 
dumpsters and avoid rutting on the pavement. Enclosures shall be at least 18-feet wide with the swinging 
doors mounted on the front of the enclosure, not the inside of the enclosure. If the doors are mounted on 
the inside wall they will need to be at least 19-feet wide. 
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(b) Equipment Enclosures.  Provide mechanical equipment horizontal enclosures to allow clearance 
for maintenance and as required by the equipment manufacturer.  Screen wall shall be a minimum of 1-
foot above the height of the tallest section of the equipment.

(c) Utility Pads.  Install all concrete utility pads located outside the building exterior for any 
mechanical or utility device needed for the building operation and function.  Include all necessary piping, 
wiring, or utility extensions for the device to function as designed.  Locate mechanical equipment next to 
existing or proposed sidewalks, pathways, or parking areas to eliminate the need to construct additional 
hard surface access.

6.3.3. Site Functional Requirements:

6.3.3.1. Stormwater Management (SWM) Systems.   Hardin County Water District No. 1 (HCWD1) owns 
the underground piped stormwater management system. Veolia Water North America is a subcontractor 
to HCWD1 and operates and maintains the system.  DPW is responsible for stormwater surface flow. The 
Contractor shall provide stormwater management in accordance to federal, state and local regulations, 
and according to HCWD1 standard specifications and details.  Minimize the impact of construction 
activities on drainage and prevent loss of soils by water and wind erosion.  In accordance with the 
requirements of the Energy Independence and Security Act of 2007, this project shall utilize site planning, 
design, and construction strategies to maintain or restore the predevelopment hydrology of the property 
with regard to the temperature, rate, volume, and duration of storm water runoff flow.  Integrate Low 
Impact Development (LID) and sustainable design strategies into project site planning, design and 
construction in order to maintain existing water quality at the site.

Coordinate the stormwater drainage system plan with the Fort Knox Environmental Management Division 
and HCWD1 / Veolia Water for review and approval prior to finalizing building design. Construct the 
permanent stormwater drainage system concurrently with the construction of the facility and coordinate 
with the Installation.  HCWD1 standard specifications and details are available on the website, 
www.hcwd.com.  The POC for HCWD1 is Preston Pendley, P.E. (270) 352-4280 ext. 224 and the contact 
for Veolia Water is Kenny Morley (502) 942-6020.

6.3.3.2. Erosion and Sediment Control.  Design for Erosion and Sediment Controls shall comply with 
KPDES for the limits of the overall construction site.  See Appendix J for phasing and extents of each 
portion of the Construction Site limits.  Coordinate the lay down spaces, haul roads, and fabrication areas 
with the sites Storm Water Pollution Prevention Plan (SWPPP) in coordination with the Fort Knox DPW.

6.3.3.3. Vehicular Circulation.  Vehicular Circulation shall promote safe, efficient movement of vehicles 
and pedestrians within the site area.  

(a) Emergency Vehicle Access.  The ground access surface shall accommodate all Fort Knox Fire 
Department Trucks and Emergency Vehicles in accordance with all applicable criteria.

(b) Provide fire vehicle access as a minimum to two sides of each facility.

(c) Provide ladder vehicle access as a minimum to two sides of each facility and a minimum of three 
sides of all sleeping quarters to accommodate the Fire Department’s trucks and emergency vehicles.

Provide access for the following Fort Knox Fire Department equipment:

Vehicle ID GVW Height Length Width Turning Radius

ENG #1 39,800 lbs 9’-10” 30’-2” 8’-4” 41’-0”

ENG #2 39,800 lbs 9’-10” 30’-2” 8’-4” 41’-0”

RESCUE 35,000lb 10’-2” 29’-11” 8’-5” 27’-0”

LADDER 62,000lbs 11’-2” 38’-0” 8’-0” 43’-6”

MASEY 29,000lbs 8’-6” 25’-2” 8’-0” 75’-0”
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TITAN 52,000lbs 12’-4” 32’-4” 9’-8” 87’-0”

(Note: TITAN is ONLY for airfield operations)

(d) Fire Lane Dimensions:  Fire Lanes shall be a minimum of 20 feet.

(e) Fire Lane Markings:  Delineate Emergency access drives and Fire Lanes with 6-inch wide red 
striping and the words “FIRE LANE NO PARKING” in 4-inch letters within the stripes.

* * * AMDT 0002 * * *

(f) Vehicle Circulation Design:  Vehicular circulation layout is determined by applying the design 
vehicle templates to the site design.  Refer to vehicle class requirements in 5.1.3.3.  At a minimum, 
roadways shall be designed to accommodate the turning movements of a WB-62 vehicle (AASHTO); 
parking lots shall be designed to accommodate tandem axle trucks (garbage trucks and delivery 
vehicles).  Obtain templates and utilize them during the design of the facility.  Provide the vehicle 
clearances that are required to meet traffic safety for emergency vehicles, service vehicles, and moving 
vans.  Drop arm beam (gates) shall be provided at each end of the drop off circle and emergency access 
drive to meet AT/FP requirements.  Approved drop arm beam (gate) shall be constructed and designed in 
accordance with USACE PDC Anti-Ram Vehicle Barriers, Ausugt 2012.  Gates shall be lockable with an 
"anti-drop" safety mechanism, and have Knox Box padlock or Knox Box key vault affixed for storing 
emergency keys. Drop are beam (gates) shall be as wide as the access road.  Refer to Appendix J, 
Conceptual Site Plans for locations.

* * * AMDT 0002 * * *

6.3.3.4. Parking.  Provide a total of 45 parking spaces, including a minimum of 2 handicapped accessible 
spots to conform with ABA design guidelines, to serve the new facility. 45 spaces accommodates the 36 
minimum spaces required for the WT Small CO HQ facility and 9 displaced parking spaces as a result of 
the connection to the WT Barracks parking lot. Entrances to the new parking lot shall be provided off of 
Radio Street to the east and the parking lot serving the WT Barracks facility to the west.   Per ABA 
guidelines, a total of 2 spaces are to be handicapped accessible, one of which must be van accessible.  
All handicapped accessible spaces shall conform to ABA design guidelines.  In order to obtain LEED 
Sustainable Sites Credit SS4.3, five percent of the total spaces shall be set aside for low-emitting/fuel 
efficient vehicles (LEV/FEV).  Parking lot layout and orientation shall mimic that of the adjacent facilities 
that are part of the Warrior in Transition complex.  Emergency vehicle access shall be provided through 
the parking lot entrance from the barracks parking lot and a separate entrance/exit off Radio Street.  
Emergency vehicle access shall comply with requirements of paragraph 6.3.3.3 of this section and 
Appendix DD.    Refer to Appendix J, Conceptual Site Plans.

Provide concrete-filled steel pipe bollards to protect any buildings, equipment, transformers, meters, etc. 
located within 3 feet of drives and parking areas.

Pervious pavements maybe be used in parking stalls to meet stormwater requirements indicated in 
paragraphs 5.1.3.5 and 6.3.3.1 of this specification section.

6.3.3.5. Pedestrian Circulation.  Pedestrian circulation shall promote safe, efficient movement of 
pedestrians within the site area; including connection with the Warrior in Transition complex to the west 
creating a campus like atmosphere.  Pedestrian circulation shall be safe and separate from vehicle 
circulation to the greatest extent possible.  Provide a sidewalk layout to connect all the building entrances 
with the parking and site facilities and existing walks.  Pedestrian circulation should be based on desired 
lines of walking between site facilities and existing walks.  Design pedestrian concentration areas with 
adequate paved area.  Sidewalks shall meet ABA Accessibility requirements.  Refer to Appendix J, 
Conceptual Site Plans.

6.4. SITE ENGINEERING
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6.4.1. Existing Topographical Conditions: The Government has provided a three dimensional digital 
topographic and utility survey.  Bring any discrepancies which are found in the Government furnished 
survey to the immediate attention of the Government for clarification. The survey provides control points 
based on state plane coordinates and identifies horizontal and vertical datums.  All surface features and 
underground utilities on the site shall be identified by this topographic survey.  Locations, depth, and 
status of all underground infrastructure(s) shall be identified as a part of this construction site survey prior 
to final design. Refer to Appendix J for existing site conditions.

In addition to the topographic survey, the Government has performed a geophysical investigation of the 
existing site to aid the Contractor in identifying potential underground anomalies. The results of the 
geophysical investigation are included in the Site Characterization Report in Appendix A. 

6.4.2. Existing Geotechnical Conditions: Refer to Appendix A for a preliminary Geotechnical Report.

6.4.2.1. Geotechnical Engineer.  A qualified independent testing agency shall observe and test subgrade 
suitability (by proof rolling operations), fill placement and compaction operations on a full time basis as 
directed by the Contractor’s project Geotechnical Engineer.

6.4.2.2. Soil Compaction and Foundation Excavations. Each layer of fill placement shall be no greater 
than 8 inches thick.  Compact each layer to not less than the percent of maximum density.

6.4.3. Fire Flow Test.  See Appendix D for results of fire flow tests to use for basis of design for fire flow 
and domestic water supply requirements.  Water flow test information was obtained during the 
preparation of this RFP to provide information for estimating purposes only. Locations of existing fire 
hydrants are shown on site and utility drawings found in Appendix J. After award, coordinate with 
HCWD1, owner of the potable water system, to perform a water hydrant flow test to use as a basis for 
system design. Summary of design parameters of fire suppression system shall be submitted to HCWD1 
with design review documents prior to construction.

The existing preliminary flow characteristics shown in Appendix D are for information only.  The 
Contractor shall coordinate with Fort Knox Directorate of Public Works (DPW) to perform additional, 
required flow tests; these results are to be verified by a qualified fire protection engineer (i.e. registered 
fire engineer).

6.4.4. Pavement Engineering and Traffic Estimates:

6.4.4.1. Pavement Design.  Design pavement to support applicable traffic loads and seasonal frost 
conditions in accordance with Paragraph 5.2.3.1.  and the parameters established in the final 
Geotechnical Report.  Fort Knox minimal pavements sections shall be based on the following:

(a) Flexible Pavement.

(1) 4 inches of asphalt (1 inches of Class I bituminous surface course and 3 inches of Class I 
bituminous base course)

(2) 8 inches of aggregate subbase and/or base

(b) Rigid Pavement.

(1) 6-inches of concrete and 8 inches of aggregate subbase and/or base

(2) The minimum subbase/base can be neglected if the subgrade has a CBR greater than 30.

6.4.4.2. Sidewalks and Crosswalks.  Provide pedestrian circulation improvements within the project 
boundary.  Provide walkway connections to existing sidewalks where appropriate and orient pedestrian 
traffic to safe, convenient roadway crossings. Design walkways for the project site to provide access to 
the building entrance, service area, and outdoor site activity areas for convenience and maintenance 
access.  Refer to Appendix J for proposed location of sidewalks, curbs and gutters.
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(a) Sidewalks.  Sidewalks shall provide an ample functional system of walks connecting structures, 
parking areas, streets, and other walks as pedestrian traffic demands.  Sidewalks shall be a minimum of 
6’-wide. In addition, carefully review paths of travel between buildings within this and adjacent complexes 
to determine a layout of sidewalks that is sufficient to meet the likely paths of travel as well as. 

(1) Sidewalks designed to support emergency vehicle traffic shall be a minimum of 20’ wide (16’ 
paved with 2’ structural turf both sides). Coordinate with the Fire Department for location requirement.  
Reference 6.3.3.3 (c) for Emergency Vehicle design loads.

(3) Sidewalks designed to support service vehicle traffic shall be a minimum of 10’ wide.  

(4) Construct non-vehicular sidewalks with a minimum thickness of 4” and design joint patterns 
uniformly that do not exceed the length to width ratio of 1.25. 

(5) Slope sidewalks to meet all requirements for ADAAG.

(b) Crosswalks.  Provide improved crosswalks in street areas adjacent to the site where appropriate. 
If patron parking cannot be designed to avoid pedestrians crossing travel lanes due to site constraints, 
provide crosswalks to connect all sidewalks to the main building entrance.  Paint crosswalks ith striping, 
or other improvements, to identify the pedestrian area in the street travel lanes.  Divert drainage ways at 
roadway swales or provide culverts to prevent area drainage from crossing walkways.  Slope sidewalks at 
all crosswalks, parking lots, and other grade changes to meet ADAAG requirements.  

6.4.4.3 Design Requirements.  The Contractor’s Geotechnical Report shall contain flexible and rigid 
pavement design(s) including design CBR and modulus of subgrade reaction and the required 
compaction effort for subgrades.  Information shall be offered on the types of base course materials 
available in the area and design strengths.  Subsurface Drainage associated with pavements shall be in 
accordance with the Unified Facilities Criteria (UFC 3-230-06A) dated 16 January 2004 or most current 
version.

Vehicle criteria and weight estimates for the planned HQ building parking lot are assumptions.  The 
parking lot will experience mainly privately owned vehicles (POV) and is currently planned for 
approximately 45 spaces.  The parking lot should expect 750 POV passes per day and 5 passes per 
week for tandem axle trucks (garbage trucks and delivery vehicles).

This paragraph is presented to make the Contractor aware of possible inappropriate results when 
evaluating binder grades for SuperPave designed pavements.  It is the Corps’ experience that binder 
grades for parking lots have been improperly chosen resulting in easily rutting unacceptable pavements.  
The common characteristic was that the state standard specification was used resulting in the usage of 
lower grade binder. This is an inappropriate standard since the recommendations are intended for use in 
pavements with high speed traffic.  It is highly recommended that the LTPPBind program be used when 
determining the proper binder grade with the following standard selections: Desired Reliability” = 98%; 
“Traffic Adjustment” = SHRP; “Traffic Speed” = STANDING for parking lots and entrances, and SLOW for 
other low-traffic roads.

Soil Compaction shall be achieved by equipment approved by a professional geotechnical engineer.  
Material shall be moistened or aerated as necessary to provide the moisture content that shall readily 
facilitate obtaining the compaction specified with the equipment used.  Each layer of fill placement shall 
be no greater than  8 inches thick.  Compact each layer to not less than the percent of maximum density 
specified in Table 4-1, determined in accordance with ASTM D-1557.

Table 4-1 Soil Compaction
Foundations 95%
Concrete Work and Pavements 90%
Landscaping 85%
Retaining Wall Backfill 85 – 90%
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The requirements shall be verified or modifications recommended by the Contractor’s consulting 
professional geotechnical engineer in the report whenever engineering, soils or climatic factors indicate 
the necessity.  Any modifications to the stated compaction requirements shall require prior approval.
Permeable pavements may be used to meet stormwater requirements, but may only be used in low-traffic 
areas, such as parking spaces. If permeable pavements are used, they must be designed and 
constructed under the direction of the Geotechnical Engineer with consideration for the karst potential that 
is prevelant at Fort Knox." 

6.4.5. Traffic Signage and Pavement Markings:

6.4.5.1. Traffic Signals.  Use LED traffic sign bulbs .

Traffic signals are not required for this project.  Provide traffic control signage and striping to allow for safe 
on-site traffic control and routing.  Street and traffic control signs and striping shall be reflectorized and 
shall conform to the Fort Knox requirements and meet State Department of Transportation criteria for 
visibility and the Manual on Uniform Traffic Control Devices (MUTCD).

6.4.6. Base Utility Information:  

6.4.6.1. General:  The Installation’s DPW Fort Knox supervises infrastructure and utilities and in some 
cases they are owned and operated by private entities.  Provide fire and domestic water, natural gas, 
storm sewers, storm sewer detention, sanitary sewers, electric, and communications (Cable Television 
Service, Telephone and Communications lines) to the facility for utility rerouting or new service.  
Reference existing and proposed base utility information in Appendix J.  Field verify all existing and 
proposed locations of utilities  and coordinate with the Installation’s DPW. 

(a) Maintain water and gas service to existing buildings during construction.  When this is not 
possible, provide a 2-week notice of the required outage to the utility owner.  Water is owned by HCWD1, 
and gas is owned by DPW Fort Knox.  

(b) Existing utility services such as potable water, sanitary sewer, electric, natural gas, and COMM 
are all located:   As shown in Appendix J Drawings and noted in the paragraphs below. All utilities shall 
be verified by the Contractor prior to design.

(c) Potable Water.  The site is bound on all four sides by existing water lines: 8" on western edge, 6" 
on southern side, 6" on the east side along Radio Street, and a 6" and 10" on the north side along 
Spearhead Division Ave.  Refer to Appendix J; all utilities shall be verified by the contractor prior to 
design.  See paragraph 6.4.6.2 below for additional information regarding the water distribution system at 
Fort Knox.

(d) * * * AMDT 0003 * * *

(e) Sanitary Sewer.  An existing sanitary manhole, labeled AMH-1065 on the Veolia System Map, is 
located south of the WT Small CO HQ Facility, west of Radio Street for sanitary sewer tie in.  Using the 
conceptual site layout, this connection point will require a sanitary lift station for connection.  All design 
considerations for gravity solutions shall be exhausted prior to inclusion of a sanitary lift station.  A 
sanitary lift station shall only be considered and included in final design if by neccessity only.  For bidding 
purposes, bidders should include a minimally sized lift station meeting the requirements of HCWD1 in the 
project proposals.  The final design of the sanitary sewer system shall be coordinated and approved by 
HCWD1 and Veolia Water.  Contact for HCWD1 is Preston Pendley (270)352-4280.  Contact for Veolia 
Water is Kenny Morley (502)942-6020.  Reference Appendix J sheet CU101 for manhole location.  All 
utilities shall be verified by the contractor prior to design.  See paragraph 6.4.6.3 below for additional 
information regarding the sanitary sewerage system at Fort Knox.

(f) * * * AMDT 0003 * * *

(g) Electric.  Refer to paragraph 6.9 of this section.
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(h) Natural Gas. Two existing natural gas lines run along the northern side of the site: a 4" 
polyethylene pipe and a 12" steel pipe.  Recommended connection line is the 4" line if it is determined 
natural gas is needed at the new facility.  See paragraph 6.4.6.4 below for additional information 
regarding the water distribution system at Fort Knox.

(i) Communications. Refer to paragraph 6.9 of this section.

(j) Metering Utilities. In addition to paragraph 5.2.5 requirements, provide metering in accordance 
with Public Service Commission (PSC) and Fort Knox standards.  For privatized utilities, coordinate with 
the privatization utility(ies) for the proper meter base and meter installation (Nolin RECC Electric, 
HCWD1). Connect the pulse initiators to the building Direct Digital Control system so that the data is 
transmitted to the building controls and to the Post BAS.

(k) Building Near Existing Utilities:  Do not construct buildings over or within 10-feet of any new or 
existing utility lines, to include Water and Wastewater, Storm Sewer, Sanitary Sewerage, Gas, and 
COMM. Coordinate with respective utility provider to determine final routing of lines, and locations of 
connections points.

(l) Utility Permits. Include adequate time in the project schedule for the acquisition and approval of 
permits.  Required permits are listed in Paragraph 6.16.

(m) Existing utility service lines and mains serving other buildings adjacent to the site which remain 
occupied during construction shall remain in service, uninterrupted, until those buildings are abandoned 
or until the Government/HCWD1 accepts new water distribution line(s).

6.4.6.2. Water Distribution System: Coordinate with HCWD1 to complete the water system design.  
Install the water distribution piping, including the connection to the existing main piping, and including the 
relocation or demolition of existing water distribution lines.  Provide 2-week notice to HCWD1 prior to tie-
ins to existing water mains. Design and construct facilities in accordance with HCWD1 standard 
specifications and details. Perform hydrostatic testing separately from the piping disinfecting.  Place 
chlorine in mains during installation and HCWD1 will perform disinfection testing and bacteriological 
testing. Perform flushing after disinfection testing and bacteriological testing. Loop new lines and provide 
a valve with box at all new or existing lines intersections.  HCWD1 will inspect all construction of water 
distribution piping. POCs for HCWD1 are Brett Pyles (270) 352-4280 ext 215 or Preston Pendley, P.E. 
(270) 352-4280, ext. 224.

(a) Design and construct the water distribution system in accordance with the Kentucky KRS, which 
requires the use of the latest edition of the Ten State Standards, with AWWA standards, and with all 
policies, procedures, standards, specifications and details required by HCWD1. Standard specifications 
and details are available on the website, www.hcwd.com.

(b) Install, test and document fire service mains, hydrants, and appurtenances in accordance with all 
applicable criteria.    Use of new hydrants is preferred.   If existing hydrants must be relocated, install new 
hydrants.  Protect hydrants located in areas subject to vehicular damage with barriers.  New fire hydrants 
shall meet HCWD1 standard specifications and details and be faced toward the hard surfaced area 
immediately adjacent to the hydrant.

(c) Determine the following for each building:  the required capacity of domestic water required for 
the building; the domestic water service line size; the required capacity of the fire water service line for 
the building; the fire water service line size; and the location of the entrances to the building of the 
domestic water and fire water service lines.  Coordinate with Fort Knox/HCWD1 to determine the routing 
of any new or relocated water distribution lines, the routing and locations of service lines, the locations of 
connection points to the existing water distribution system, the locations of existing water distribution lines 
to be removed, and the locations of fire hydrants and post indicator valves.  Include the following on the 
contract drawings of site utilities:  the routing of water distribution and water service lines outside the 
buildings’ five foot lines and noted as “existing” or “new”;  the locations of all fire hydrants on the site 
noted as “existing fire hydrant”,  or “new fire hydrant”;  the location of post indicator valves;  existing water 
distribution and service lines to be removed or replaced;  and include water flow test information, 
including the available static water pressure, the residual pressure and the associated flow, and the 
location and identification of the test hydrant and flow hydrants. Residual pressures below 20 psi are not 
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be allowed for the system. Contract drawings shall include material quantities of all pipe (by size, material, 
and class), valves, fire hydrants, and service lines.

(d) Coordinate the sequence and timing of all water line construction activities with Fort Knox and 
HCWD1. Do not begin  any work associated with the water system before obtaining all required permits 
and approvals for the water system in coordination with Fort Knox and HCWD1.

6.4.6.3. Sanitary Sewerage System: HCWD1 owns the sanitary sewer system. As a subcontractor to 
HCWD1, Veolia Water North America maintains it. Design and install the sanitary sewer for the facility in 
accordance with HCWD1 Standard Wastewater System Design Guidelines. Obtain the HCWD1 Standard 
Wastewater System Design Guidelines from the HCWD1 website, www.hcwd.com. Contact for HCWD1 is 
Preston Pendley, P.E. at (270) 352-4280 ext. 224. Contact for Veolia Water Kenny Morley at (502) 942-
6020. Submit an application for connection to HCWD1 as soon as possible after contract notice to 
proceed. The application shall include proposed demand data and a rough draft of the proposed utility 
layout for the site. Design the sewer system with approval by HCWD1, Provide information to HCWD1 
about the building sewer systems and coordinate with them during the sewer design. Determine the 
following for the building(s)/project: the projected wastewater flow from the building, the required sewer 
line size, and the location of the entrances to the building of the sewer lines. 

(a) Coordinate with HCWD1 / Veolia Water to determine the routing of any new or relocated trunk 
lines, the routing and locations of sewer lines, the locations of connection points to the existing sewer 
system, the locations of existing sewer lines to be removed, and the locations of manholes. Comply with 
the Hardin County Water District No. 1 (HCWD1) and State of Kentucky design and installation 
guidelines, and all HCWD1 policies, procedures, standards, specifications and details. After acceptance 
by the government, Fort Knox will request HCWD1 to take acceptance. Connections to Sewage 
Collection Mains and Building Service Lines: Establish the location for the connection based upon 
economics and site design parameters. Connect the new system to the existing gravity mains at a new 
manhole.

(b) Field Quality Control for Sanitary Sewer Distribution System: HCWD1 / Veolia Water reserves the 
right to inspect all construction of the sanitary sewer system. The contracting officer and HCWD1 / Veolia 
Water representatives will conduct field inspections and witness field tests specified.  Perform field tests, 
and provide labor, equipment, and incidentals required for testing.  HCWD1 will not provide water needed 
for field tests.  For force mains, do not begin testing on any section of a pipeline where concrete thrust 
blocks have been provided until at least 5-days after placing of the concrete. During construction, keep all 
silt and sediment out of the existing sanitary system.

6.4.6.4. Gas Distribution System:  Fort Knox owns and operates the gas distribution system.  The design 
and construction of the required building service lines and modifications to any distribution lines shall be 
in accordance with Fort Knox standards and Department of Transportation standards. Coordinate with 
Fort Knox to determine the routing of any new or relocated gas distribution lines, the routing and locations 
of service lines, the locations of connection points to the existing gas distribution system, the locations of 
existing gas distribution lines to be removed, as well as the sequence and timing of construction activities 
. The Fort Knox standards are available for review at Building 80. Points of contact for Fort Knox are 
Wesley Prather (502) 624-5954, and Bob Ender (502) 624-5252. 

(d) The main pressure in the system is approximately 50 psig.  Regulator stations are installed 
throughout the system to regulate the gas pressure to 15 psig.  If a new regulator station is required in the 
gas distribution system, construct the regulator station in a duplex arrangement so that either regulator 
can be isolated for maintenance without interrupting gas service.  Gas is regulated to low pressure at 
buildings. Remove existing lines not used back to where the main line is and cap.

(e) Determine the size and location of pressure regulating stations; the required capacity of gas 
required for each building; the low pressure gas service line sizes for each building; and the location of 
the entrances to the buildings of the gas service lines and locations of the building gas regulators and 
meters.
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(f) Gas piping shall be polyethylene (PE) pipe, SDR 11 or SDR 11.5.  Underground valves shall be 
polyethylene.  Install a tracer wire and warning tape above the piping.  Install anodeless risers where 
piping rises above grade.

(g) Drawings shall depict the routing of gas distribution and gas service lines outside the buildings; 
the location of gas meters and regulators; and existing gas distribution and service lines to be removed or 
replaced.

6.4.6.5. Electrical:  Nolin RECC ownsthe electrical distribution system at Fort Knox.  Coordinate exterior 
electrical work Nolin RECC and Fort Knox DPW, Electrical Utility Section. Existing Drawings are available 
from both Nolin RECC and Fort Knox.   

(a) Points of Contact are Vince Heuser, Vice President – System Operations Office: Nolin RECC, 
411 Ring Road, Elizabethtown, KY 42701,  (270) 765-6153,  vheuser@nolinrecc.com and Mark 
Richerson, Engineering & Services Division, DPW,  (502) 624-4541,  mark.s.richerson.civ@mail.mil

(b) Meter: Nolin RECC will furnish and install the secondary service meter and meter cabinet at 
service activation under separate contract with the Government.

6.4.6.6. Telecommunications: The Network Enterprise Center (NEC) formally known as the Department 
of Information Management (DOIM), oversees the telephone and communication service at Fort Knox. 
Design, furnish, and construct all outside plant manholes, duct, conduit, and the required distribution 
cables, between underground terminal boxes and the building central communications closet for 
Government telephones and data connectivity. Coordinate with NEC during the design process. Point of 
Contact is Steven P. Kirkman, Chief, Telephone Switch Branch, Network & Switch Division, Network 
Enterprise Center (NEC), Comm: (502) 624-6313, Fax: (502) 624-2410, Email: 
steven.p.kirkman.civ@mail.mil.

6.4.6.7. Cable Television (CATV):  Insight Cable provides and maintains cable television service.  Provide 
cable television outlets in areas as described in Paragraph 3. Provide an empty 4 inch conduit from the 
closest outside Insight source cable into the building communications closet.  Design, furnish, and install 
all interior conduit, wiring, outlet boxes, jacks and wall plates from the communications room(s) within the 
facilities.  Coordinate  cable television work with Insight Cable and Fort Knox NEC (reference 6.4.6.6. for 
NEC point of contact).  Insight Cable Points of Contact are: Nathen Howerton, Construction Supervisor, 
4701 Commerce Crossing Dr, Louisville, Ky  40229, Office: (502) 357-4318, Cell: (502) 639-6838, Email: 
howerton.n@insightcom.com or Wes Vasey, Engineering. Supervisor, Office: (502) 357-4608. Cell: (502) 
379-3648, Fax: (502) 357-4327, Email: vasey.w@insightcom.com and the field representative is C.W. 
Hesler, Field Engineer, Office:  (502) 357-4381, cell:  (502) 817-5009, Email: hesler.c@insightcom.com

6.4.7. Cut and Fill:

6.4.7.1. Grading.  All Fort Knox projects should generally maintain existing topography and slopes while 
recognizing standard minimum and maximum gradients.  There should be a balance of the quantity of cut 
and fill which would create a smooth transition of graded areas into the existing natural terrain. The plan 
should reflect selective site clearing that preserves groups of trees. Grading should manage site runoff to 
maintain the rate and quantity of flow to pre-development levels, or reduce site runoff where possible to 
prevent loss of soils by water and wind erosion. Site designs should minimize the disturbance of land, 
utilize natural drainage paths where possible, and take into account future construction in the area. The 
difference in grade between the Finished Floor Elevation (FFE) and the ground surface immediately 
adjacent to the buildings shall be a minimum of 6 inches, except at personnel and overhead doors. The 
ground outside the buildings shall have a minimum of 5% slope away from all exterior walls for the first 
10-feet and positive drainage thereafter.

(a) Confirm off-site drainage areas that will contribute to the site drainage system. 

(b) Divert this drainage around or through the site and outlet downstream of the on-site drainage 
discharge outlet point.
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(c) Site contours and drainage features shall ensure reasonable runoff volumes and travel times into 
individual catch basins and ditches, etc.

(d) Lawn sheet flow shall not flow over sidewalks or paved areas. Do not drain new parking areas 
onto existing streets and do not drain existing streets into new parking areas.

(e) Designs that improve on existing water quality by incorporating sustainable design principles are 
encouraged, and consistent with budget constraints and activity requirements.

6.4.7.2. Soil Compaction: Contractor’s project Geotechnical Engineer shall approve soil compaction 
equipment.  Moistened or aerate material as necessary to provide the moisture content necessary to 
obtain the compaction specified with the equipment used.  Each loose layer of fill placement shall be no 
greater than 8-inches thick.

6.4.7.3. Sink Holes:  Historically, the potential for sinkholes does exist at Fort Knox. The preliminary site 
characteristics for this particular site are located in Appendix A. Geotechnical Information.

6.4.8. Borrow Material: Coordinate borrow material required for construction with the contracting officer 
and obtain from sources on government if available, and as close to the construction site as possible. 
Strive to achieve a balanced cut and fill for earthwork.

6.4.9. Haul Routes and Staging Areas: Use the Brandenburg Station Road gate for inspected access for 
commercial vehicles.  Use Baker Road gate as a secondary commercial vehicle access point from 0600 – 
0900 hrs, Monday thru Friday. For specific routing to the site refer to Appendix J, Borrow/Disposal Area 
Plan for Haul Route.

Maintenance of Haul Routes on Fort Knox property is NOT the responsibility of the Contractor except 
where damages occur due to not following standard of due dilligence, non-safe driving, excessive 
speeds, excessive weights, etc.  In these cases, the haul route will be repaired to Fort Knox Standards at 
the Contractor's expense. 

6.4.10.Clearing and Grubbing:  Clear and grub all trees and vegetation necessary for construction; but, 
save as many trees as possible.  Protect trees to be saved during the construction process from 
equipment.

The Contractor shall be responsible for clearing, grubbing, and the disposal of trees, snags, logs, stumps, 
shrubs and rubbish from the site.

6.4.11.Landscaping:  Landscaping must meet the AT/FP requirements and in accordance with the 
Standard Appendix I, Acceptable Plants List.  Design landscaping using the services of a qualified 
Landscape Architect, experienced in site planning and planting design.  Provide a complete, integrated 
landscape-planting plan for the overall project.  The design shall reflect appropriate groupings, foundation 
plantings, and street tree plantings to define the open spaces to ensure a complete landscaped project. 
Choose plant materials on the basis of plant hardiness, climate, soil conditions, low maintenance, and 
quality. Selected plant materials shall be easily maintained and tolerant of the specific site conditions.  
Incorporate sustainable design principles into the selection of plants.  Plant only during periods when 
beneficial results can be obtained.  Planting for site development within the 5-foot line shall consist of 
establishing groundcover (turf or other materials) consistent with adjacent landscaped areas.  Additional 
landscaping such as ornamental planting at building entrances may be provided as a project betterment. 
Plant varieties shall be nursery grown or plantation grown stock.  They shall be grown under climatic 
conditions similar to those in the locality of the project.

(a) Confirm off-site drainage areas that will contribute to the site drainage system. Divert this 
drainage  around or through the site and outlet downstream of the on-site drainage discharge outlet point.
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(b) Quality.  Provide well-shaped, well-grown, vigorous, healthy plants having healthy and well-
branched root systems.  Plants shall be free from disease, harmful insects and insect eggs, sunscald 
injury, disfigurement, and abrasion.  Provide plants that are typical of the species or variety.

(c) Shade and Flowering Trees.  Provide a height relationship to caliper.  Height of branching should 
bear a relationship to the size and variety of tree specified, and with the crown in good balance with the 
trunk.  Do not  "pole" or remove the leader from trees.

(d) Single Stem.  Trunk shall be reasonably straight and symmetrical with crown and have a 
persistent main leader.

(e) Multi-Stem.  All countable stems, in aggregate, shall average the size specified.  To be 
considered a stem, there should be no division of the trunk, which branches more than 6 inches from the 
ground level.

(f) Specimen.  Provide a plant that is well branched and pruned naturally according to the species.  
The form of growth desired, which may not be in accordance with natural growth habit, shall be as 
indicated.

(g) Deciduous Shrub.  Provide plants having the height and number of primary stems as 
recommended by the agency having jurisdiction.  An acceptable plant shall be well shaped with sufficient 
well-spaced side branches recognized by the trade as typical for the variety grown in the region.

(h) Coniferous Evergreen.  Provide the height-to-spread ratio as recommended by the agency having 
jurisdiction.  Do not  "pole" or remove the leader from trees.  An acceptable plant shall be exceptionally 
heavy, well shaped and trimmed to form a symmetrical and tightly knit plant.  The form of growth desired 
shall be as indicated.

(i) Broadleaf Evergreen.  Provide the ratio of height-to-spread as recommended by the agency 
having jurisdiction.  An acceptable plant shall be well shaped and recognized by the trade as typical for 
the variety grown in the region.

(j) Ground Cover.  Provide pants with the minimum number of runners and length of runner as 
recommended by the agency having jurisdiction.  Furnish plants that have heavy, well-developed, and 
balanced top with vigorous well developed root system, furnished in containers.

(k) Measurement.  Plant measurements shall be in accordance with the agency having jurisdiction.

(l) Percolation Test.  Perform percolation test to determine positive drainage of plant pits and beds.  
Identify  soil and drainage conditions detrimental to the growth of plant material submit plan to correcting 
the conditions.

(m) Soil Test.  Perform a soil test for pH, chemical analysis, and mechanical analysis to establish the 
quantities and type of soil amendments required to meet local growing conditions for the type and variety 
of plant material specified.

(n) Installation.  Verify the location of underground utilities.  When obstructions below ground or poor 
drainage affect the planting operation, submit proposed adjustments to plant location, type of plant, and 
planting method or drainage correction.  Install plant material during appropriate planting times and 
conditions recommended by the trade for the type and variety of plant material specified.  Excavate and 
backfill plant pits as recommended by the agency having jurisdiction.  Perform the planting operation only 
during periods when beneficial results can be obtained.  When special conditions warrant a variance to 
the planting operations, submit proposed planting times.

(o) Pruning.  Prune the total amount of foliage by one-fourth to one-third on installed trees and 
shrubs to compensate for loss of roots and transplanting shock.  Retain the typical growth habit of 
individual plants. Do not  "pole" or remove the leader from trees. Do not leader prune or "top-off" the 
leader.

(p) Passive Barriers.  Barriers may be installed as a landscape component and consist of any 
combination of berms, steep banks, ditches, fences, walls, bollards, trees, and other plant materials that 
is located between the vehicular circulation areas and the building(s).  Trees may be used as long as the 
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spacing between branch structures and size at the time of installation would prevent vehicle intrusion.  
Some species will require a double row with close proximity to achieve this functionality.

(q) Maintenance during Planting Operation.  Maintain installed plants in a healthy growing condition. 
Begin maintenance operations immediately after each plant is installed and continue until the plant 
establishment period commences. 

(r) Plant Establishment Period.  On completion of the last day of the planting operation, the plant 
establishment period for maintaining installed plants in a healthy growing condition shall commence and 
shall be in effect for the remaining contract time period not to exceed 12 months. When the planting 
operation extends over more than one season or there is a variance to the planting times, the plant 
establishment periods shall be established for the work completed. 

(s) Maintenance during Establishment Period.  The maintenance of plants shall include straightening 
plants, tightening stakes and guying material, repairing tree wrap, protecting plant areas from erosion, 
maintaining erosion material, supplementing mulch, accomplishing wound dressing, removing dead or 
broken tip growth by pruning, maintaining edging of beds, checking for girdling of plants and maintaining 
plant labels, watering, weeding, removing and replacing unhealthy plants. If used, irrigation systems shall 
be for plant establishment only.  Remove at the end of this period. Ft Campbell will not furnish potable 
water for irrigation.

(t) Unhealthy Tree.  A tree shall be considered unhealthy or dead when the main leader has died 
back, or 25 percent of the crown is dead. Determine the cause for an unhealthy plant. Remove unhealthy 
or dead plants  immediately and replace as soon as seasonal conditions permit in accordance with the 
following warranty paragraph. 

(u) Warranty.  Guaranty furnished plant material to be in a vigorous growing condition for a period of 
12 months regardless of the contract time period. A plant shall be replaced one time under this 
guarantee. Transplanting existing plants requires no guarantee.

6.4.12.Turf:

(a) Seed.  Provide state approved seed of the latest season's crop in the original sealed packages 
bearing the producer's guaranteed analysis for percentages of mixture, purity, germination, hard seed, 
weed seed content, and inert material. Labels shall be in conformance with applicable State seed laws. 
Seed mixtures shall be proportioned by weight. Weed seed shall not exceed one percent by weight of the 
total mixture. Fort Knox Environmental must approve the submitted selection.  Contact the Environmental 
Division at (502) 624-3629.

(b) Sod.  Provide State approved sod as classified by applicable State laws. Each individual sod 
section shall be of a size to permit rolling and lifting without breaking. The sod shall be relatively free of 
thatch, diseases, nematodes, soil-borne insects, weeds or undesirable plants, stones larger than two (2) 
inches in any dimension, woody plant roots, and other material detrimental to a healthy stand of turf. Sod 
that has become dry, moldy, or yellow from heating, or has irregular shaped pieces of sod and torn or 
uneven ends will be rejected. Sod shall be machine cut to a uniform thickness of 1-1/4 inches within a 
tolerance of 1/4 inch excluding top growth and thatch. Measurement for thickness shall exclude top 
growth and thatch. The limitation of time between harvesting and placing sod shall be 36 hours. 

(c) Sprig Quality.  Provide the cultivar as healthy living stems, stolons, or rhizomes with attached 
roots, including two (2) or three (3) nodes, from four (4) to (6) inches long, without adhering soil. Provide 
sprigs which have been grown under climatic conditions similar to those in the locality of the project. 
Obtain sprigs from heavy and dense sod, free from weeds or other material detrimental to a healthy stand 
of turf. Sprigs that have been exposed to heat or excessive drying will be rejected. The time limitation 
between harvesting and placing sprigs shall be 24 hours. 

(d) Temporary Turf Cover.  When there are contract delays in the turfing operation or a quick cover is 
required to prevent erosion, seed the areas designated for turf with a temporary seed. When no other 
turfing materials have been applied, apply the quantity of one-half of the required soil amendments and till 
the area. 
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(e) Final Turf.  Install turf during appropriate planting times and conditions recommended by the trade 
for the type and variety of turf specified. Perform turf operations only during periods when beneficial 
results can be obtained. Maintain drainage patterns. Install turf by using the methods as recommended by 
the trade for the type and variety of turf specified. Immediately after turfing, protect the area against traffic 
or other use by erecting barricades and providing signage as required. The turf establishment period for 
establishing a healthy stand of turf shall begin on the first day of work under the turfing contract and shall 
end three (3) months after the last day of the turfing operation. Repair an unsatisfactory stand of turf as 
soon as turfing conditions permit.

6.4.12.1. Satisfactory Stand of Turf.

(a) Seeded Lawn & Field Area.  A satisfactory stand of turf from the seeding operation is defined as a 
minimum of 150 grass plants per square foot. The total bare spots shall not exceed 2-percent of the total 
seeded area.

(b) Sodded Area.  A satisfactory stand of turf from the sodding operation is defined as living sod 
uniform in color and texture. Bare spots shall be no larger than two 2-inches square. Place sod 5 feet +/- 
of the center line in all ditch flow lines and slopes, around each building, and in a 2-foot strip adjacent to 
all structures such as curbs, sidewalks, roads, catch basins (yard inlets), etc. 

(c) Sprigged Area.  A satisfactory stand of turf from the sprigging operation is defined as a minimum 
of 20 sprigs per square meter (2 sprigs per square foot). Bare spots shall be no larger than 9 inches 
square. The total bare spots shall not exceed two (2) percent of the total sprigged area.

(d) Maintenance During Establishment Period.:  Maintenance of turfed areas includes eradicating 
weeds, eradicating insects and diseases, protecting embankments and ditches from erosion, maintaining 
erosion control materials and mulch, protecting turf areas from traffic, mowing, watering, post-fertilization, 
and replacing unsatisfactory turf areas. If used, irrigation systems shall be for plant establishment only.  
Remove at the end of this period. Ft Knox will not furnish potable water for irrigation.

6.5. ARCHITECTURE

General: To the maximum extent possible within the contract cost limitation, the buildings shall conform to 
the look and feel of the architectural style and shall use the same colors as adjacent facilities as 
expressed herein .  The Government will evaluate the extent to which the proposal is compatible with the 
architectural theme expressed in the RFP during the contract or task order competition.  The first priority 
in order of importance is that the design provides comparable building mass, size, height, and 
configuration compared to the architectural theme expressed herein.  The second priority is that design is 
providing compatible exterior skin appearance based upon façade, architectural character (period or 
style), exterior detailing, matching nearby and installation material/color pallets, as described herein. 

6.5.1. Design:

6.5.1.1. Appendix F is provided “For Information Only”, to establish the desired site and architectural 
themes for the area.  Appendix F identifies the desired project look and feel based on Fort Knox’s 
Installation Architectural Theme from existing and proposed adjacent building forms; i.e. building exterior 
skin, roof lines, delineation of entrances, proportions of fenestration in relation to elevations, shade and 
shadow effects, materials, textures, exterior color schemes, and organizational layout.

6.5.1.2. The design should address Fort Knox’s identified preferences. Implement these preferences 
considering the following:

(a) Achievable within the Construction Contract Cost Limitation (CCL)

(b) Meets Milestones within Maximum Performance Duration.

(c) Achieves Full Scope indentified in this Solicitation

(d) Best Life-Cycle Cost Design
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(e) Meets the Specified Sustainable Design and LEED requirements.

(f) Complies with Energy Conservation Requirements Specified in this RFP.

6.5.1.3. Priority #1. Visual Compatibility.   Facility Massing (Size, Height, Spacing, Architectural Theme, 
etc.) Exterior Aesthetic Considerations: The building’s massing, exterior functional aesthetics, and 
character shall create a comprehensive and harmonious blend of design features that are sympathetic to 
the style and context of the Installation.  The Installation’s intent for this area is: 

Appendices F, AA and EE are provided "For Information Only", to establish the desired site and 
architectural themes for the area. Where Appendix F is referred to in this RFP, Appendix AA shall also be 
considered interchangeably and concurrently to establish the desired site and architectural themes for the 
area.  These appendices identify the desired project look and feel based on Fort Knox's Installation 
Architectural Theme from existing and proposed adjacent building forms; i.e. building exterior skin, roof 
lines, delineation of entrances, proportions of fenestration in relation to elevations, shade and shadow 
effects, materials, textures, exterior color schemes and organization layout.

The overall intention is to apply a singular look and architectural theme for all facilities within the Warrior 
in Transition (WT) Complex, and for the WT Complex to have a similar architectural theme as the 
adjacent Building 1110.  Close coordination with the work of the other WT D/B Contractors is critical for 
this to occur.  Appendix EE includes a listing of the exterior finishes utilized in the WT Headquarters and 
SFAC projects; manufacturers referenced are intended to establish design intent only, and are not 
intended to limit selections from other manufacturers.  

The architectural theme shall be a logical extension of the concept theme defined in the Installation 
Architecture summary provided in Appendix AA.  The Building appearances and designs should strongly 
reflect the established them found of the surrounding site and adjacent Administration buildings.

The adjacent buildings utilize masonry veneer materials, exterior finish systems, white trim and fascia and 
soffits, and sloped roof systems.  Theses existing multi-story buildings provide examples for massing 
elements, scale, materials, colors, and details that may be incorporated for use in the WT Extra Small 
Company Headquarters.

Proportion, size, location, spacing and type of fenestration are important to maintaining a consistent 
architectural character reminiscent of the installation architecture at Fort Knox.

Varied roof plans are suggested and will add to the variety of massing and forms, adding visual character 
and interest.  Contractor shall avoid use of dormer windows on the south facing roof slope.

Use of durable and low maintenance materials to encourage variety of expression and provide a cohesive 
and consistent architectural character is considered a highly valued attribute.

6.5.1.4. Priority #2. Architectural Compatibility.  Exterior Design Elements (Materials, Style, Construction 
Details, etc.)  Roofs, Exterior Skin, and Windows & Door Fenestrations should promote a visually 
appealing compatibility with the desired character while not sacrificing the integrity and technical 
competency of building systems.

6.5.1.5. See Appendix F for exterior colors that apply to Architectural character at Fort Knox. The 
manufacturers and materials referenced are intended to establish color only, and are not intended to limit 
manufacturers and material selections.

6.5.1.6. Additional architectural requirements.

(a) Install fall protection anchor points on all roofs with a slope greater than 2:12

(b) Exterior Skin. If the Offerors proposal consists of brick or masonry unit wall systems which will be 
exposed to weathering, provide efflorescence testing and prevention measures. Schedule tests far 
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enough in advance of starting masonry work to permit retesting. Apply water repellant primer and stain to 
all exterior architectural CMU walls after completion of exterior work and when the masonry is not subject 
to damage by construction activities.

(c) Day lighting is acceptable in most cases for roofs and walls if applicable to replace artificial 
lighting. Prismatic Day Lighting is desired for roof skylight systems. Optimize lighting performance with 
occupancy and photocell control through prismatic lenses to maximize light transmittance to eliminate 
undesirable hot spots, glare and UV damage to the daylighted space.

(d) Provide a removable Interchangeable Core (IC) (A2 FORMAT) integrated keying system for all 
door lock hardware. IC’s shall be compatible with the existing key system used at Fort Knox (Stanley/Best 
part number: 1CF77P-1-626). All panic hardware and door closers shall be through bolted. The use of 
YALE brand and Hager brand lock/panic hardware shall not be used.  All lock hardware shall be Grade 1. 
Combination locks used in secured areas shall be Mass Hamilton X09 type. Electric (card reader type) 
locks shall be stand alone Best BASIS “G” system with encoders and Kiosh. Coordinate installation with 
the DPW Locksmith Shop. Point of contact is Scott Atwater, Office: (502) 626-2637, mobile: (270) 268-
0930.

6.5.1.7. Exterior Building Signage.

(a) Building Number Identification Signage. Provide Building Number Identification Signage per the 
following criteria. Contact DPW for example if needed. 

 Size – 8” x 20” x ¼” thick with ¼” raised characters. Material/Finish – ¼” thick cast aluminum, 
plain border, black leatherette background with 6” raised characters centered on plaque. 
Typestyle – Helvetica Medium. Placement/Installation – Minimum of two signs per building 
located on the front and rear of the structure at the two most prevalent corners for viewing from 
the street. Verify locations with the COR. Mount not less than 7’-0” from finish grade and secure 
with four theft-proof anchors.

(b) Multiple Building Number Identification Signage. Provide Building Number Identification Signage 
per the following criteria. Contact DPW for example if needed.

 Complex identification sign - For projects that include multiple buildings in a complex, such as a 
barracks complex, provide masonry (match building exterior) complex identification signage, in 
addition to the individual building signs referenced above.   Contact DPW for example if needed.

6.5.2. Programmable Electronic Key Card Access Systems:

(a) Where required, provide infrastructure for a hard-wired keyless access entry control system to 
meet remote unlocking requirements related to access/entry control functions for the facilities; to include 
junction boxes, conduit, pull wires, and electric strikes wired back to a junction box. Coordinate with DPW 
for specific system requirements. The user provided keyless access control system will provide controlled 
keyless entry to all regularly used exterior and interior door locations in each facility.

Programmable Key Card Access is not required for this facility.

6.5.3. INTERIOR DESIGN:

6.5.3.1. Communication Room Closets: COMM Closet locks shall be a SIMPLEX PUSHBUTTON LOCK 
with key over ride.  Provide PART # SIL L1021B626, for left hand doors and SILR1021B626 for right hand 
doors.

6.5.3.2. Interior Building Signage Requirements:

Coordinate review of signage with Fort Knox Fire Department at the 100% design phase review (Michael 
Tucker, (502) 624-4208, michael.e.tucker26.civ@mail.mil. The Fire Department shall review the correct 
placement, quantity of signage and the proposed path of egress that will be graphically illustrated on the 
sign.
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6.5.3.3. Interior Design Considerations.

(a) Interior Partitions and Walls.  Where moisture or moisture infiltration from the wall cavity cannot 
be eliminated or sufficiently reduced, consider wall coverings with higher permeability ratings. The use of 
wall coverings that do not breathe such as vinyl wall coverings is not permitted due to the tendency for 
mold to develop.

(b) Interior Glass and Glazing.  Coordinate the arrangement of fenestrations with the proposed 
furniture layout.

6.6. STRUCTURAL DESIGN

6.6.1. 6.6.1 Site Specific 

6.6.1.1. .Roof Live Load – 20 psf

6.6.1.2. Snow Load – 15 psf (pg, ground snow load)

6.6.1.3. Wind Load – 90 mph, 3-second gust

6.6.1.4. Seismic Criteria - As determined from a site specific geotechnical investigation, but not less than 
the following values:  Ss = 0.26g ; S1 = 0.11g

6.6.2. The structural design shall meet all of the seismic requirements of the Applicable Codes and 
Standards including a continuous load path and interconnection, consideration of plan irregularities and 
effects due to inherent and accidental torsion, and consideration of building expansion joints.  

6.6.3. Extend bearing portions of substructure to levels below the frost line.  Frost penetration is 32 
inches below grade.

6.6.4. Treat subgrades under all facility foundations to resist subterranean and other wood destroying 
insects known to exist in the vicinity of the site. Treat in accordance with the environmental criteria 
referenced in this document.

6.6.5. Radon Mitigation:  Ensure that the building prevents/mitigates the accumulation of radon gas.  Fort 
Knox requires the installation of radon mitigation features be included in all new construction as shown in 
the applicable Appendix of this document.  The design and construction of foundation walls, slabs, and 
crawl spaces shall include provisions for the reduction of radon entry and facilitate its removal. Route 
radon piping out through the roof of the building and contain a gooseneck. Provide a 120 volt receptacle 
in the attic space to provide power for any necessary radon exhaust fan in the future. Point of contact for 
these items is Bobby Barker, Fort Knox Environmental Division (502) 624-3629, 
bobby.g.barker.civ@mail.mil.

6.6.6. Water Barrier:  A capillary water barrier is required under all interior slabs-on-grade.  The capillary 
water barrier shall, as a minimum, prevent the mitigation of termites, radon, and moisture.

6.6.7. Equipment Pads:  Elevate interior floor or slab-on-grade mounted equipment on minimum 4 inch 
thick concrete pads to prevent accumulation of water and metal corrosion.  Elevate exterior on-grade 
mounted equipment on minimum 6 inch thick concrete pads.  Turn down perimeter of exterior pads  to a 
level below the frost line.

6.6.8. Termite Prevention:   Fort Knox has an approved Installation Pest Management Plan (IPMP). Use 
the current IPMP’s approved list of pesticides . All insecticide and pesticide work on Fort Knox must 
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comply with the IPMP. Report the quantity, location and products used to Environmental Management 
Division, Mike Brandenburg, (502) 624-7368, Michael.g.brandenburg2.civ@mail.mil. 

6.7. THERMAL PERFORMANCE

6.7.1. There are no additional requirements other than those previously stated/referenced.

6.8. PLUMBING

6.8.1. Piping:  Do not use copper pipe for domestic water supply.

6.8.2. Water Heaters:  Storage type domestic water heaters greater than 75,000 BTU/hr input shall be 
direct-vent type and shall have a minimum thermal efficiency of 90% when rated in accordance with ANSI 
Z21.10.3 and shall have standby losses not exceeding the maximum allowed by ASHRAE 90.1.  

6.8.3. Boilers:  If a boiler is required to prevent low water temperature in water-source heat pump 
systems or in ground-coupled heat pump systems, the boiler shall be condensing type and shall have an 
efficiency of 92% at all conditions at which the boiler will operate.

6.8.4. Heat Recovery: Provide drain heat recovery from showers and kitchen dishwashing equipment 
using copper vertical-drain heat exchangers when acceptable.  Exception; Shower drain fixtures located 
on slab-on-grade floors.

6.8.5. Low Flow Fixtures:  Lavatory faucets shall flow 0.50 GPM maximum at 80 psi supply pressure.  
Shower heads shall flow 1.50 GPM maximum at 80 psi supply pressure.  Shower heads shall be 
equipped with manual shutoff valve.

6.9. SITE ELECTRICAL AND TELECOMMUNICATIONS SYSTEMS

6.9.1. Electrical Distribution:  Perform trenching and backfilling and provide and install ducts on the 
primary side. Primary ducts shall be PVC with steel 90-degree elbows.  Primary ducts under roadways 
shall be concrete encased. Nolin RECC shall provide and install primary cabling. 

6.9.2. New Distribution System:  The point of connection for the primary feed to the site shall be 

as described below.

6.9.2.1 Power Distribution

Ft Knox primary power voltage is rated 12.47 kV. Power for the company headquarters shall be obtained 
from an existing pad mounted switch, rated 600 A, 15 kV on the south west corner of the project site. 
Contractor shall utilize one 3 phase set of spare 200 A taps for building service. Contractor shall provide 
primary duct bank consisting of three 2" schedule 40 PVC conduits encased in concrete. Primary circuit 
conductors shall be provided by Nolin RECC utility. Primary duct bank shall be routed to contractor 
provided service transformer pad located in mechanical yard on west side of new headquarter building. 
Contractor shall provide secondary duct bank and conductors to service disconnect located in the 
electrical room inside of the building. Secondary conductors shall be sized per estimated size of service 
transformer and coordination with Nolin RECC. Service transformer shall be provided by Nolin RECC. 
Connections to the transformer shall be performed by Nolin RECC. The estimated building usage load is 
68.75 kVA. 

All electrical utility work shall be coordinated with Nolin RECC prior to work being accomplished. 
Reference paragraph 6.4.6.5 for Nolin RECC points of contact.

6.9.2.2 Lighting
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6.9.2.2.1 Site Lighting

Site lighting shall be provided by Nolin RECC. Contractor shall provide light pole bases connected with 
direct buried schedule 80 PVC conduit which shall stub up on tops of bases. Nolin RECC shall provide 
and install light poles, fixtures, and wiring.  Conduit shall be routed to and stub up at service transformer 
pad. Coordinate site lighting circuit stub up location on transformer pad with Nolin RECC. Site lighting 
type shall be the same type utilized in the Warriors-In-Transition Complex southwest of the project site. 
Each site lighitng conduit shall be provided with pullstring.

6.9.2.2.2 Building Emergency Egress Lighting

Building emergency lighting battery ballasts and exit signs shall not be switched.

6.9.2.3 Telecommunications

6.9.2.3.1. Data/Voice

Fiber Optic Requirements.  The company headquarters data requirements shall be met with 12 strands of 
single mode fiber optic (SMFO) cable. SMFO cable shall be spliced from communications manhole MH-
310A located in the Warriors-In-Transition complex southwest of the project site. 12 strands SMFO shall 
be spliced from manhole MH-310A and be routed to manhole MH-312 via manholes MH-310 and MH-311 
on Spearhead Division Avenue. All fiber optic splices shall be performed by others via NEC coordination. 
From manhole MH-312, fiber shall be routed in a contractor provided duct bank. Duct bank shall consist 
of two 4" schedule 40 PVC conduits encased in concrete. New duct bank shall be routed from MH-312 
below grade to conduit stub up in company headquarters communications room. All below grade fiber 
optic cables shall be routed in plastic innerduct.

Voice Requirements.  The company headquarters voice requirements shall be met with 50 pair copper 
cable located in manhole MH-152 on Spearhead Division Avenue adjacent to project site. Currently, 
copper cable is located in a lead sleeve which will have to be opened to access spare 50 pair copper 
cable. From manhole MH-152, copper shall be routed in a contractor provided duct bank. Duct bank shall 
consist of two 4" schedule 40 PVC conduits encased in concrete. New duct bank shall be routed from 
MH-152 below grade to conduit stub up in company headquarters communications room. All below grade 
copper voice cables shall be routed in plastic innerduct.

All work shall be coordinated and approved with Network Enterprise Center (NEC) before work is to be 
accomplished. Reference paragraph 6.4.6.6 for NEC points of contact.

6.9.2.3.2 Energy Management Network

6 strands SMFO cable shall be routed from company headquarters communications room below grade to 
pullbox on Radio Street. From pullbox, run will turn southeast down Radio Street to Trane Building for 
energy management connectivity. Coordinate energy management network connectivity with Ft Knox 
energy manager - Robert (RJ) Dyrdek, Phone - 502.624.2604, Email - robert.d.dyrdek.civ@mail.mil.

6.9.2.4 Cable Television

Provide a 2" Schedule 40 PVC conduit from communications room for cable TV connectivity. Conduit 
shall travel below grade to fiberglass pullbox adjacent to Spearhead Division Avenue outside of company 
headquarter. Pullbox shall be located directly adjacent to utility pole for future Insight connectivity. Work 
shall be coordinated with Insight and Ft Knox NEC. Reference paragraph 6.4.6.7 for Insight points of 
contact.. 

Coordinate connections with Nolin RECC and DPW, Electrical Utility Section. Reference 6.4.6.4. for Nolin 
points of contact.
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(a) Primary distribution. Provide and install PVC ducts on the primary side. Primary ducts under 
roadways shall be concrete encased. Nolin RECC shall provide and install primary cabling.

(b) Secondary distribution. System shall consist of direct buried conduit and conductors.

6.9.3. Transformers:  Nolin RECC will provide and install transformers under separate contract with the 
Government (NIC).  Contractor shall provide concrete pad per Nolin specifications.

6.9.4. Service Entrance:  Service entrance equipment shall consist of low voltage switchboard utilizing 
molded case circuit breakers or switchgear using air circuit breakers. Fused main or distribution sections 
are not allowed. Equipment shall be sized for the projected use of the building plus 25% (min) for future 
expansion. Provide secondary surge arrestors at each facility.

6.9.5. Street and Area Lighting:  Provide lighting design for the project site, at existing and new roadway 
intersections, and at intervals not exceeding 60.9 m (200 ft) between intersections. Provide area lighting  
at intervals not exceeding 60.9 m (200 ft) along area walkways not otherwise illuminated; common area 
walks, and at all steps in area walkways.  Exterior lighting (parking lot, street, building, etc.) shall be HPS. 
Provide parking lot and security lighting at a maintained level of 0.5 to 1.0 foot-candles and shall have a 
uniformity ratio, maximum to minimum, of 20:1 or less. Use induction or LED lamps  if possible, and park 
lot lights away from entrances should have occupancy sensors on parking lot lights. Provide photocell 
control on the exterior of all buildings. Illuminate  building entrances to 10 footcandles. Nolin RECC will 
provide and install street and parking lot lighting (NIC).. Contractor to provide and install conduits and 
concrete bases within the contract price. Nolin RECC will provide and install wiring, poles, and fixtures. 
POC is Vince Heuser, (270) 765-6153, vheuser@nolinrecc.com.

6.9.5.1. Provide and install photocell control on with external disconnect the exterior of all buildings and 
street lighting to meet Fort Knox or Nolin RECC street light standards.

6.9.6. Telecommunications:  See Appendix J for utility drawings with approximate locations for manholes 
and services. Coordinate all telecommunications work Fort Knox NEC. POC is Cindi Durham, (502) 624-
4169, cynthia.a.durham4.civ@mail.mil or Steve Kirkman, (502) 624-6313, 
steven.p.kirkman.civ@mail.mil. 

6.9.6.1. Commercial telephone, Fort Knox telephone, and cable television wiring may occupy the same 
trench, but not the same duct/manhole system.

(a) Rotary trenchers or plowing are not allowed during trenching or excavation, except in rear areas. 
NEC prefers the method of open trenching, using bucket type equipment, i.e., backhoe and track hoe. 
The maximum width of the trench is in accordance with the type of equipment used to dig. Minimum of 
36" cover must be provided for all direct buried and top of duct systems unless directed by NEC.

6.9.6.2. Provide and install cabling and duct for the Fort Knox telephone system from the existing exterior 
system to the building for administrative telephone support. Terminate service entrance cables on 
protected terminal blocks and all Fiber Optic cables on service entrance termination hardware located in 
the main communications room. Label Fiber Optic Cables terminated in the facility LIU using the NEC 
label scheme. The one line label shall consist of the following: cable number, fiber count, local building 
number, and remote building number. Refer to drawing ES101 in Appendix J for telecommunications 
routing. Determine the number of copper pairs required to the support facility. Contact NEC POC for 
availability and location to obtain fiber/copper required. Extend outside plant copper to the racks by a 
feeder cable.   Extend exact pair count to the racks/cabinets and terminated on CAT 6 RJ45 patch panels 
utilizing 110 connection style terminations. Terminate all riser cables on 110 blocks on backboard in main 
Telecommunication Room.  Terminate Remote Telecommunication Closet's copper riser on RJ45 CAT 6 
110 block panels in the racks.  Mark outside plant cable with cable number, terminal # and buildings it 
supports. the Fort Knox NEC or their approved Contractor with compensation by the General Contractor 
will perform final connections in manhole system,  unless prior approval is granted by the NEC. 
Contractor shall perform all building terminations.
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6.9.6.3. The premises distribution shall consist of inside-plant horizontal, riser, and backbone cables and 
connecting hardware to transport telephone and data (including LAN) signals among equipment items in 
a building.

6.9.6.4. Entrance conduits in all buildings shall be a minimum of two-way, 4 inch ducts.

6.9.6.5. Do not implement Free Space Optic (FSO) systems unless approved by the NEC.

6.9.6.6. Coordinate with the NEC for a list of areas where 48” of cover is required above the top of the 
duct or duct encasement.

6.9.6.7. Splice cable either in manholes or pedestals. Do not make buried splices unless NEC approves in 
writing. No splicing of either fiber or copper in manholes shall occur unless approved by the NEC.

6.9.6.8. Do not use aerial cable, without express Ft Knox NEC agreement and approval for isolated 
circumstances.

6.9.6.9. Provide stainless steel splice cases for all copper cable splices, or an equivalent which shall be 
approved by the lead planner or the Service Management Division Chief. Submit splice cases and splice 
modules prior to work beginning. Specify splice cases for the particular environment in which they shall 
be placed and size to accommodate the cable count spliced. Design end plates for the number and size 
of the cables served by the splice and design to seal around each cable individually. All splice cases shall 
be re-enterable and shall contain all necessary equipment to be installed properly, adhering to all 
appropriate electrical codes.

6.9.6.10. Install warning signs in accordance with the following:

(a) Sign mounted to steel PSP stake; orange in color

(b) 4’ below ground in concrete; rising 5’ above ground

(c) No closer than 2 feet from the center of the ditch

(d) If there is a change in direction, position a sign immediately at the turn showing the line

(e) Although I3A states every 250’ for those areas that end up being less than 250’ provide sign(s) 
accordingly, even if an additional sign is necessary.

6.10. FACILITY ELECTRICAL AND TELECOMMUNICATIONS SYSTEMS

6.10.1.Telecommunications:

6.10.1.1. Coordinate all telecommunications work Fort Knox NEC.  POC is Cindi Durham, (502) 
624-4169, cynthia.a.durham4.civ@mail.mil or Steve Kirkman, (502) 624-6313, 
steven.p.kirkman.civ@mail.mil

6.10.1.2. Provide dual jacks in lieu of single jacks. Voice/NIPRNET dual jacks shall be two CAT 6 
RJ45 type with blue inserts.  Provide a common wiring structure.  Utilize all jacks as voice or data.  
Labeling scheme shall consist of patch panel-port # (Ex P1-1/patch panel 1, port 1).  Provide and locate 
Room # of the Communications Room that supports the jack at the bottom of each faceplate.  Label patch 
Panels in the Communication Closet P1, P2, P3, etc, regardless of panel density.  Labeling of the ports 
internal to the patch panels is not required.

6.10.1.3. Building Cabling Systems Planning/Design. An acceptable BCS encompasses, but is not 
limited to, copper and fiber optic (FO) entrance cable, termination equipment, copper and fiber backbone 
cable, copper and fiber horizontal distribution cable, workstation outlets, racks, cable management, patch 
panels, cable tray, cable ladder, conduits, firestopping, grounding, and labeling. Items under Outside 
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Plant (OSP) Cabling infrastructure encompass, but are not limited to, manhole and duct infrastructure, 
copper cable, FO cable, cross-connects, terminations, cable vaults and copper and FO entrance cable.

6.10.1.4. Terminate copper distribution on 110 type rack mounted patch panels only.  Do not install 
110 type patch panels on backboards. Racks/cabinets shall contain an L6-30R and L5-30R electrical 
outlet mounted at the bottom of the rack.  Place a Quad 20Amp NEMA 5-20R circuit directly behind the 
cabinet/racks on the wall.  Provide at least 1 quad 20A per every 2 racks.  Racks/cabinets shall contain 6” 
vertical and 3” horizontal cable management.  The NEC POC must approve layout of the wiring within the 
racks/cabinets .  If cable management and patch panels utilize in excess of 50% of rack space, then 
provide additional rack(s) for installation of house data/voice network equipment (GFE).

6.10.1.5. Voice and Data drops shall conform to the following wire color scheme:

(a) Green – Voice and NIPRnet data

(b) Red – SIPRnet (Secret) data

(c) Orange – JWICS (Top Secret) data

(d) Faceplates shall be neutral color. Inserts shall be the same color as the wiring used for that jack.

6.10.1.6. Install Fiber Optic patch panels in cabinets or racks that house the LAN equipment. Do 
not install fiber optic patch panels on backboards. All new fiber optic terminations shall use LC 
connectors.

6.10.1.7. Key telecommunication Room doors separate from other locks in the building IAW DPW 
standards.  Provide two copies of the key to the NEC POC.  Reference section 6.5.1.6, (d) for additional 
lock requirements.

6.10.1.8. In case of exterior access to Telecommunication rooms, install equipment cabinet(s) 
instead of racks. Cabinet(s) shall be dust rated with glass front door and accessible rear panel.

6.10.1.9. Switches. Provide and install switching for partial area lighting for small area use within 
large areas (i.e. Cafeteria's, Conference Areas, Maintenance Areas). Provide occupancy and light level 
sensor, on every high bay fixture; time set shall be 0-30 minutes, factory installed is preferred.

6.10.2.Intrusion Detection Systems (IDS):  Where applicable to the facility type) the Government will 
install IDS  Point of contact for Fort Knox Physical Security coordination is Mike Kiely at (502) 624-3085 
or email michael.s.kiely.civ@mail.mil.

6.10.3.Electronic Security Surveillance (ESS):  Where applicable to the facility type, the Government will 
install ESS Systems.Point of contact for Fort Knox Physical Security coordination is Mike Kiely at (502) 
624-3085 or email michael.s.kiely.civ@mail.mil.

6.11. HEATING, VENTILATING, AND AIR CONDITIONING

6.11.1.Integrate the control system to the installation’s existing UMCS.  Building controls, HVAC controls, 
and meters shall be compatible with the existing base wide wireless, building automation, Trane Tracer 
System. All building automation systems installed on post must seamlessly integrate back to the base 
wide Tracer Summit System. This should include complete interface software capable of programming, 
configuring, and monitoring the digital controllers. Interface of the new DDC system with the site's existing 
server and operator workstation and software including graphic creation, scheduling, alarming, and 
trending. Graphics should be similar to the existing base standard graphics illustrating: map location, 
building exterior picture, floor plans including drill down buttons, equipment graphics, comparable points 
list to existing graphics, and diagnostics. Coordinate with Installation Energy Manager during the design 
process. 
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6.11.2.Point of contact for Fort Knox UMCS’s is R.J. Dyrdek, Project Manager/Energy Manager Office: 
ENG & SVCS DIV (IMSE-KNX-PW), 125 6th Ave, Bldg 1110B RM 301, Fort Knox, KY 40121-5719, (502) 
624-2604, robert.d.dyrdek.civ@mail.mil

6.11.3.Ground Coupled Heat Pump Systems:  Give ground-coupled heat pump systems primary 
consideration.  If this system is not used, submit an energy simulation and life cycle cost analysis 
demonstrating that the proposed system is more life cycle cost effective with the contract proposal.  
Ground source heat pump units shall have a cooling mode Energy Efficiency Ratio (EER) of 14.0 
minimum when rated in accordance with ISO 13256-1 with 77°F entering water.

6.11.4.Fire Protection:  Refer to Paragraph 6.13.for additional HVAC Fire Protection requirements.

6.11.5.Outdoor Design Conditions

Winter:

99% Design Dry Bulb Day: 12°F DB

Summer:

1% Design Dry Bulb Day: 90°F DB / 75°F mean coincident WB

1% Design Wet Bulb Day: 77°F WB / 86°F mean coincident DB

6.11.6.  Energy Management Control System

Integrate the control system to the installation's existing Energy Management Control System.  Reference 
Appendix CC for the Fort Knox Base Wide EMS Specification.

6.12. ENERGY CONSERVATION

6.12.1.General:  The Government has determined that 30% domestic solar hot water heating is not life 
cycle cost effective, therefore is not required. There is no need for proposers or the Contractor to perform 
life cycle cost analysis to justify including or excluding this feature.

6.12.2.Inclusion of Renewable Energy Features. The following renewable energy features have been 
determined lifecycle cost effective, are included in the project budget and shall be provided:  

None.

6.12.2.1. The list below contains brief descriptions representing strategies and design criteria that 
enhance the energy performance or sustainability of facilities.  The following enhancements should be 
considered if found viable for the project.

6.12.2.1.1. Tight construction with Infiltration less than .15 cfm per square foot of exterior envelope area 
at 75 PA.

6.12.2.1.2. Added insulation to high performance ‘Passivhaus’ levels (See the Building Envelope section 
of the Energy and Water Conservation Design Guide referred to above for minimum R/U values per 
climatic zone).

6.12.2.1.3. Design detailing to avoid thermal bridges that allow heat to bypass insulation.

6.12.2.1.4. Windows: Triple-pane, Energy Star, with low-E coatings appropriate to climatic zone.
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6.12.2.1.5. Lighting: lower lighting consumption to average 0.75W/ft2 or less.  To achieve this 
performance, consider the following:

a. Low maintenance, low wattage-per-lumen technologies, e.g. SSL/LED fixtures.

b. Occupancy, Vacancy, and Daylighting sensors for active ambient light control.

c. Increase vertical glazing by 50% over standard designs.

d. Increase Skylight to Floor Area (SFA) fraction to 3% over corridors, admin areas and office areas.

e. Use digital multi-zone lighting controls with individually addressable fixtures.

6.12.2.1.6. ‘Cool Roof’ finishes where cooling load exceeds heating (e.g. Climate Zones 1-5).

6.12.2.1.7. Top Tier Energy Star or FEMP rated appliances and equipment.

6.12.2.1.8. Demand/user controlled High Efficiency HVAC equipment per ASHRAE 189.1.

6.12.2.1.9. Optimize HVAC zones with respect to user schedules and occupancy.

6.12.2.1.10. Include Energy Recovery Ventilation (ERV) systems with >75% efficiency.

6.12.2.1.11. Dedicated Outside Air System (DOAS) for ventilation with heat recovery for assembly and 
heat/fume generating activities.

6.12.2.1.12. Indirect Evaporative Pre-Cooling (IEPC or IDEC) for Dry Climates (Climate Zones xB).

6.12.2.1.13. HVAC equipment efficiency ratings (e.g. COP) that exceed ASHRAE 189.1 (C) requirements.

6.12.2.1.14. High Efficiency condensing boilers with >90% efficiency and/or incorporate Ground-Source 
Heat Pump technology.

6.12.2.1.15. NEMA MG1 Premium Efficiency/ Electronically Commutated Motors (ECM) motors.

6.12.2.1.16. Variable Air Volume (VAV) or hydronic distribution; consider “Radiant” cooling systems in 
ceilings.

6.12.2.1.17. Measurement and Verification (M&V) systems.

6.12.2.1.18. On-site Renewable Energy elements:

a. Transpired Solar Collectors.

b. SSL/LED parking and street lighting; site-specific light distribution patterns.

c. Prepackaged pole-mounted solar site lighting solutions.

d. Include 30% demand solar water heating in areas where the average sun exposure is equal or 
greater than 4.0 kWh/m2 per day according to the National Renewable Energy Lab (HYPERLINK 
"http://www.nrel.gov/gis/solar.html"http://www.nrel.gov/gis/solar.html) in accordance with the SDD 
policy (Reference d).

6.12.2.1.19. Maximum flow rates for plumbing fixtures per ASHRAE 189.1.
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a. Dual-flush toilets.

6.12.2.1.20. Stormwater management: Meet local codes and Low Impact Development (LID) best 
practices (e.g. pervious pavement, rainwater harvesting).

6.12.3.Design Review.  Coordinate with Installation Energy Manager during the design process. Point of 
contact for Fort Knox FMCS’s is R.J. Dyrdek at (502) 624-2604 or email robert.dyrdek@us.army.mil.

6.13. FIRE PROTECTION

6.13.1.Fire Alarm Systems

6.13.1.1. The fire alarm control panel shall be fully compatible with Monaco transmitter and the 
existing Monaco D-21 Central Station. The protected premises Monaco transmitter shall be Contractor 
furnished/ installed and equipped for 52 reporting zones and Mass Notification ready.

6.13.1.2.  SimplexGrinnell, Gamewell FCI, and Notifier 3030 are the only Fire Alarm and Mass 
Notification systems authorized for installation in Fort Knox facilities based on demonstrated ability to 
meet UFC 4-021-01 (9 April 2008) and Fort Knox criteria and in order to reduce training, maintenance, 
and reserve parts cost.  The Fire Department may approve specialized systems, depending on the 
hazard, on a case by case basis. Contact Michael Tucker, (502) 624-4208, 
michael.e.tucker26.civ@mail.mil

6.13.2.Automatic Sprinkler System:  Provide separate fire sprinkler service connection for each facility.    
On main riser and floor control valve assemblies, install a vane type water flow alarm switch with a 
maximum delay of 90 seconds, to include a minimum 20 second delay difference between main riser and 
floor control.  Switch will be monitored by building fire alarm system.  Summary of system requirements to 
be provided to HCWD1 during design phase.  If system fire flow tests are inadequate for facility 
requirements, on-site storage and/or other fire pump may be required.

6.13.2.1. Install floor control valve assembly as illustrated in UFC 3-600-01, figure 4-1 for each 
riser on each floor or space with fire separation (vertical or horizontal orientation).  All tampers and water 
flow switches shall be monitored by fire alarm system via the Signal Line Circuit (SLC).

6.13.2.2. Install remote inspector test valve on the end of the most remote branch line on each 
floor or space with control valve assembly.  Locate inspector test valve in an accessible location, not over 
7-feet off the floor that is not exposed to freezing.  Terminate the test drain outdoors with appropriate 
splash guard protection as required.

6.13.2.3. Locate Fire Department Connection (FDC)  at readily accessible location on the front of 
the building. Terminate the backflow preventer test connection to the exterior of the building in a similar 
manner as the FDC and locate not less than 5-feet away from the FDC.  Provide signage using the words 
“TEST HEADER” in similar manner as for FDC.  Locate the test header near the sprinkler backflow 
preventer.  

6.13.2.4. Electrically supervise all sprinkler system water control valves to include sectional control 
and isolation valves and floor control valves.  Electrically supervise backflow preventer test connection 
water control valves in the closed position.  Install a Post Indicator Valve with a tamper switch monitored 
by fire alarm system.

6.13.3.Standpipe System:   Install combination standpipe and sprinkler system in any building regardless 
of height when the length or width of the building is 200-feet or more. Provide hose cabinets of adequate 
size to accommodate 100-feet of 2.5-inch, NST fire hose at each hose connection.  Provide hose 
connections at the highest intermediate landings between floor levels in exit stairways.
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6.13.4.Combination Fire Alarm and Mass Notification System

6.13.4.1. Provide a combination fire alarm and mass notification system with Monaco (BTX-M) 
receiver for each facility.  Provide transmitter and associated components to accommodate 52 zones.    
Provide all programming codes, passwords, and associated components required to access, update, 
modify, and maintain the system shall be provided with training, no later than the date of final system 
acceptance.

6.13.4.2. Locate fire alarm/mass notification panels and Monaco transmitter in electrical room and 
provide a remote fire panel annunciator and Local Operator Console (LOC) near the building main 
entrance. Provide automatic smoke detection at each remote annunciator and Local Operating Console 
(LOC).   Provide manual pull stations at all exterior entrances/exits to include such rooms as mechanical, 
electrical, and communication rooms. Provide audio/visual notification appliances in such like rooms.  
Provide exterior speakers around building entrances/exits and other outdoor areas commonly used by 
building occupants such as smoke shelters and picnic areas.  All panel boxes, junction (pull) boxes, and 
covers shall be “red” in color.  Where conduit is required or used, it shall be "red".  Whenever possible, all 
associated panel boxes shall be keyed alike.  Detection devices that operate independent from fire alarm 
system are prohibited.  The Signal Line Circuit (SLC) shall be Class A, Style 6.  Notification Appliance 
Circuit shall be Class A, Style Z, and Initiating Device Circuits Class A or B.

6.13.4.3. Each audio amplifier shall be constantly supervised for any condition that could render 
the amplifier inoperable at its maximum output.  Failure of any component shall cause automatic transfers 
to a designated backup amplifier, illumination of a visual trouble indicator and audible alarm on the control 
panel.

6.13.4.4. Coordinate Monaco transmitter programming with Fort Knox Fire Department. Contact 
Michael Tucker, (502) 624-4208, michael.e.tucker26.civ@mail.mil.    

6.13.4.5. Provide all administrative areas with both strobes and speakers.  Provide a minimum 
audio level of 70-dba. All measurements are collected with all doors closed. 

6.13.4.6. Provide all sleeping rooms with both strobes and speakers.  

6.13.4.7. Conductors shall go from device to device and appliance to appliance without splices.  
Use terminal boards when wire spices are unavoidable.  Electrical wire nuts are prohibited.  All panels 
and associated equipment shall operate on the secondary power source for 72-hours in the non-alarm 
(supervisory) state and 15-minutes in alarm status.

6.13.4.8. Smoke detectors/alarms shall be  single station type and connected to the building fire 
alarm panel via the SLC loop(not via the building electrical system).  Provide sleeping rooms, dwelling 
units, and suite rooms  with system smoke detectors with a sounder base .  Initially, smoke activates the 
sounder base on the detector and the upper level activates the building alarm after 180 seconds.  Alarm 
activation shall annunciate at the fire alarm panel and transmit to the fire department via the Monaco 
transmitter.

6.13.5.Mass Notification Messages:

6.13.5.1. Pre-program seven messages for the MNS as follows: (MALE VOICE) Repeat all 
messages twice.  Activation names in bold.

(1) Hazardous Material Emergency – Shelter in place: C3Tone 2 rounds (Fire Alarm Sound Clips 
on Wheelock Website):  “Attention, Attention. A HAZARDOUS material or other emergency has been 
reported.  Immediately take shelter inside a facility.  Accomplish required shelter in-place actions and 
await further instructions.”
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(2) Hazardous Material Emergency – Evacuate: C3Tone 2 rounds (Fire Alarm Sound Clips on 
Wheelock Website):  “Attention, Attention. A HAZARDOUS material or other emergency has been 
reported.  Stand by for evacuation instructions.

(3) All Clear: Verbal:  “May I have your attention please. May I have your attention please, all clear, 
the emergency has ended.”  

(4) Routine Test: Stutter (File 13):  5 seconds “May I have your attention please.  This is a test of 
the Fort Knox Mass Notification System, this is only a test.”  POC for Message Steve Robertson, 305 
CES/CEX

(5) Force Protection Threat Condition Alert: ;  Label as:  “FPCON ALERT”: Siren 5 seconds (Fire 
Alarm Sound Clips from Wheelock Website): “Attention, Attention.  The Force Protection Condition for 
Fort Knox has changed. Tune your television to the commander’s access channel or access the base 
intranet for further information.”

(6) Tornado Warning: (tornado wail) Label as: “Tornado Warning”, 5 seconds: “Your attention 
please.  A tornado warning has been issued for Fort Knox and the local area.  Implement your tornado 
plan and take shelter immediately.”

(7) Fire Evacuation: Two cycles of the temporal 3 pattern, then the evacuation message     (twice), 
then two more cycles of the temporal 3 pattern. The message: “May I have your attention please. A fire 
emergency has been reported in the building. Proceed clammily calmly to the nearest exit and leave the 
building immediately. All handicap occupants shall use the building evacuation plan”. NOTE: The 
temporal 3 pattern shall only be used for FIRE EVACUATION messages.

6.13.5.2. NOTE: The pre-recorded message alert tone level shall be equal to or not more than 3 
DBA above the audio DBA level.  

6.13.5.3. Label the LOC buttons as follows:

(a) HAZMAT SIP (Amber strobes)

(b) HAZMAT EVAC (Amber strobes)

(c) ALL CLEAR (Amber strobes)

(d) ROUTINE TEST (Amber strobes)

(e) TORNADO (Amber strobes)

(f) FPCON (Amber strobes)

(g) FIRE (Clear strobes)

(h) SPARE

(i) AMBER VISUAL SWITCH (Amber strobes)

6.13.5.4. Rules: 

(a) When the first button is pushed it shall have priority over any sequential buttons pushed, 
regardless of message.

(b) Buttons 1-6 will play the respective MNS message and activate the amber strobes.

(c) Button 7 will play the fire message and activate the clear strobes, but will not perform any other 
fire alarm control features as a normal fire would.

(d) The microphone at the LOC will have priority over any prerecorded message button.

(e) When activating or keying the microphone at the LOC or ACU, the amber strobes shall activate.

(f) FACP (ACU) microphone shall take priority over the live voice message from fire dispatch.

(g) The LOC microphone shall take priority over the live voice message from fire dispatch.
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(h) The LOC microphone located by remote annunciator shall take priority over any other LOC 
microphone or the live voice message from fire dispatch or prerecorded messages.

(i) Activation of the “Amber Visuals” switch will turn on or turn off the amber strobes, provided no 
other button or the microphone has been activated.

6.13.6.Knox Box:   Provide and install a 3200 series hinged door recess mounted “Knox Box” part number 
3275, manufactured by “The Knox Company” or approved equal.  Install the vault in accordance with the 
manufacturer directions. The vault shall be dark bronze and recess mounted on the exterior wall near the 
main entrance or near the closest door that leads to the fire alarm/mass notification panels of each 
building. Equip the vault with a supervisory switch connected to the fire alarm system. Coordinate with the 
Fire Department for ordering information and compliance.  Install the “KNOX” company stainless steel 
2.5-inch male NST locking FDC caps or approved equal on each fire department connection.  Submit 
“KNOX” FDC locking caps keys the day the FDC caps are installed.

6.13.7.Portable Fire Extinguishers:  

6.13.7.1. Provide and install flush or semi-mounted Fire Extinguisher Cabinets and Brackets in 
accordance with UFC 3-600-01 and NFPA 101 to accommodate Government Furnished/Government 
Installed Fire Extinguishers.  .

6.13.7.2. Government will provide ten-pound portable dry chemical (Class ABC) Fire Extinguishers 
manufactured by Amerex.   Government will also provide 6-liter wet chemical portable fire extinguishers in 
all kitchenettes and commercial kitchens equipped with fixed wet chemical suppression system.

6.13.8.Electromagnetic Door Holders:    When required, provide magnetic fire door hold open devices.  
The electromagnetic holding devices shall be designed to operate on 24-volts.  Under normal conditions, 
the device shall attract and hold the doors open.  The initiation of any fire alarm shall cause the release of 
the electromagnetic door holding device permitting the door to be closed by the door closer.  Operation 
shall be fail safe with no moving parts.  

6.13.9.Kitchen Suppression System:

6.13.9.1. Water type suppression systems are prohibited in kitchenette and commercial cooking 
hood applications.  

6.13.9.2. Provide means of manual activation at every means of egress from the area for each 
system.

6.13.9.3. Provide portable fire extinguishers in commercial and kitchenette cooking areas for fires 
other than cooking fires in accordance with Paragraph 6.13.7.

6.13.9.4. Submit complete drawings of the system installation, including the hood(s), exhaust 
duct(s), and appliances, along with the interface of the fire-extinguishing system detectors, piping, 
nozzles, fuel shutoff devices, agent storage container(s), and manual actuation device(s).   Drawings and 
plans shall be professionally prepared, reproducible and  drawn to an indicated scale. 

(a) Illustrate all appliances on drawing.

(b) Illustrate all nozzles and lines such as plenum, duct, and appliance nozzles including supply and 
branch lines with dimensions.

(c) Illustrate all access panels

(d) Illustrate all heat links and manual pull stations

(e) Illustrate all fuel shut-off valves and/or electrical circuit breakers.

(f) Illustrate reset button and system cylinders.
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6.13.10. Heating, Ventilation, Air Conditioning (HVAC) Fire Protection Requirements:

6.13.10.1. Provide fire alarm system and duct smoke detectors by same manufacturer.

6.13.10.2. Detection activation shall not activate the building general evacuation notification 
appliances; however, it shall generate a special supervisory alarm that is transmitted to the Fire 
Department via the fire alarm/mass notification control panel.

6.13.10.3. Where duct smoke detectors are installed in concealed locations or more than 10’ above 
the finish floor, or in arrangement where the detector’s alarm or supervisory indicator is not visible, 
provide remote indicator and test switch in location that is visible, accessible, and indicates the location of 
the device.

6.13.11. Elevator Hoistways and Machine Rooms:   Provide heat detectors within 2-feet of all 
sprinklers installed in machine room and hoist way when sprinklers are required.  Heat detectors shall 
have both a lower temperature rating and a higher sensitivity as compared to sprinklers.  Heat detectors 
shall activate prior to sprinkler activation and shut down elevator power via a shunt trip breaker thru the 
FACP.  Program a time delay equal to the amount of time for the elevator to travel from the top of the 
hoist way to the lowest recall level before activation of the power shunt trip in conjunction with heat 
detector activation.  Water flow or pressure switch shall shut down elevator power immediately upon 
activation.  Water flow or pressure switch shall be connected directly to elevator shunt-trip breaker to shut 
down elevator power to fire alarm control panel for notification purposes only. The use of devices with 
time delay switches or time delay capability is not permitted.

6.14. SUSTAINABLE DESIGN 

6.14.1.LEED Rating Tool Version. This project shall be executed using LEED-NC Version 3.

6.14.2. The minimum requirement for this project is to achieve LEED Silver level. Each non-exempt 
facility (building plus sitework) must achieve this level.   In addition to any facilities indicated as exempt in 
paragraph 3, the following facilities are exempt from the minimum LEED achievement requirement: 
None..

6.14.3.Credit Validation:  LEED registration, compiling of documentation at LEED OnLine and use of the 
LEED Letter Templates is required. Registration and payment of registration fees will be by the 
Contractor.  Administration/team management of the online project will be by the Contractor.  Validation 
of credits will be accomplished by the Government. LEED certification of the project by the Contractor is 
required. The Contractor will obtain LEED certification prior to project closeout. Application, payment of 
certification of fees and all coordination with USGBC during the certification process will be by the 
Contractor. GBCI interim review of design phase data is not required by the Government but is 
recommended.  Government validation during project execution does not relieve or modify in any way the 
Contractor’s responsibility to satisfy all requirements for certification as defined by LEED and GBCI. 
Contractor is not responsible for design phase LEED documentation of any unaltered portion of the 
design that is accomplished by others. If the project includes unaltered complete design by others, during 
the certification process Contractor will coordinate all GBCI comments on LEED credits that fall outside 
Contractor’s scope of responsibility with the Government for coordination with the Designer of Record, 
and Contractor will not be penalized if project fails to achieve certification at the minimum required level 
due to loss of credits that are the responsibility of others. 

6.14.4.Commissioning:  See Appendix M for Owner’s Project Requirements document(s).

6.14.5.LEED Credits Coordination.  The following information is provided relative to Sustainable Sites and 
other credits. 

SS Credit 1 Site Selection:
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Project site IS NOT considered prime farmland.

Project site IS NOT considered prime farmland.

Project site is five feet or more above 100-year flood elevation.

Project site contains no habitat for threatened or endangered species.

No portion of project site lies within 100 feet of any water, wetlands or areas of special concern.

Project site WAS NOT previously used as public parkland.

SS Credit 2 Development Density & Community Connectivity. 

Project site DOES NOT meets the criteria for this credit.

SS Credit 3 Brownfield Redevelopment. 

Project site DOES NOT meets the criteria for this credit.

SS Credit 4.1 Public Transportation Access. 

Project site DOES NOT meets the criteria for this credit.

EA Credit 6 Green Power. 

35% of the project’s electricity WILL NOT be provided through an Installation renewable energy contract. 
Do not purchase Renewable Energy Credits (REC’s) to earn this credit.

MR Credit 2 Construction Waste Management.

The Installation does not have an on-post recycling facility available for Contractor's use. 

Regional Priority Credits (Version 3 only)

The project zip code is 40121.

6.14.6.LEED Credit Preferences, Guidance and Resources. See Appendix L LEED Project Credit 
Guidance for supplemental information relating to individual credits.

6.14.7.Not Used

6.14.8. Additional Information

6.14.8.1.  LEED Online Registration

The Contractor shall register the project with USGBC.  Reference Appendix P for more information.

6.14.8.2.  LEED Rating Levels

The Contractor shall not propose LEED ratings above Silver if any additional cost will be incurred by the 
Government.  

6.14.8.3.  Additional Requirements
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All references to energy consumption reduction shall be considered against ASHRAE 90.1-2007.  Comply 
with ASHRAE 189.1-2009 except the renewable energy prescriptive requirements.

The following LEED credits are required to be achieved:

EA 1 Optimize Energy Performance

EA 3 Enhanced Commissioning - It is possible that USGBC may disallow this credit 
due to the Government acting as Commissioning Authority (CxA), with the Contractor providing 
a Commissioning Specialist (CxS).  It is recommended that the Contractor pursue a Credit 
Interpretation Ruling (CIR) from USGBC prior to anticipating award of these points for LEED 
Certification.

MR 2 Construction Waste Management

MR 4 Recycled Content

IEQ 3.1 Construction IAQ Management Plan - During Construction

IEQ 3.2 Construction IAQ Management Plan - Before Occupancy

IEQ 7.1 Thermal Comfort Design

In addition, at least 40% of the minimum points required to meet LEED Silver level certification shall be 
earned in any combination of the following credits as applicable to the project scope and allowed by other 
RFP requirements:

SS 7.1 Heat Island Effect, Non-Roof

SS 7.2 Heat Island Effect, Roof

SS 8 Light Pollution Reduction

WE 1.1 Water Efficient Landscaping - Reduce Potable Water Use by 50%

WE 1.2 Water Efficient Landscaping - No Potable Water Use or No Irrigation

WE 2 Innovative Wastewater Technologies

WE 3 Water Use Reduction

EA 1 Optimize Energy Performance

EA 2 On-Site Renewable Energy

EA 6 Green Power

IEQ 1 Outside Air Delivery Monitoring

IEQ 8.1 Daylight & Views - Daylight 75 % of Spaces

ID 1.1-1.5 Innovative Design, if achieved for energy and/or water savings

RP 1.1-1.4 Regional Priorities, if achieved for energy and/or water savings
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6.14.8.4.  Additional ECB 2011-1 Requirements

The following Energy and Sustainability Enhancements shall be included in the project:

(a) Add the following to Paragraph 5.11.5: In addition, achieve a 2% glazing factor (calculated in 
accordance with LEED credit IEQ 8.1) in all Open Office areas and provide automatic dimming 
controls.  All daylighting shall meet "dark sky" lighting requirements.

6.14.8.5.  Commissioning

As part of the Commissioning process/requirements, The Contractor shall provide detailed equipment 
manuals on CDs for DPW Maintenance personnel, as well as, extended training for renewable energy 
systems or new/unfamiliar technology for DPW Maintenance personnel.  All Commissioning activities 
shall be reviewed by the Fort Knox Energy Program Manager, RJ Dyrdek.  Contact information: (502) 
624-2604, email: robert.d.dyrdek.civ@mail.mil.  Refer to Appendix GG "D-B Contractor Commissioning 
Obligations" and Appendix HH "CxS Commissioning Plan" for further commissioning requirements.

6.15. ENVIRONMENTAL

6.15.1.Safety and Health Requirements for Construction Activities:

6.15.1.1. Provide a site specific Accident Prevention Plan for all work performed in accordance 
with IAW EM 385-1-1 Appendix A.

6.15.1.2. Provide the Installation Safety Office with employee training certification documents if 
equipment containing a radioactive source is needed.  Information provided should consist of equipment 
use and the duration.

6.15.1.3. Contractors conducting subsurface work shall evaluate the construction area for possible 
Unexploded Ordinance (UXO).  If a possible UXO is discovered notify 911 immediately. 

6.15.1.4. Contact both the Fire Department and Installation Safety Office prior to entering a 
confined space.

6.15.2.Spill Response Procedure and Plan:

6.15.2.1. Notify the Fire Department immediately in the event of a hazardous spill by calling 911.  
The first person on-scene that identifies the hazard must notify the Fire Department – this may or may not 
be the designated POC. 

6.15.2.2. After notifying the Fire Department, call the DPW Environmental Branch, the Army Corps 
of Engineers’ Administrative Contracting Officer, and the Installation Safety Office. 

6.15.2.3. The Fort Knox Fire Department and DPW Environmental Branch are responsible for any 
off-installation notification. 

6.15.2.4. For the spill control (Spill Response) plan, as part of the Environmental Protection Plan  
required by Section 01 57 20.00 10, also include a listing of the hazardous materials stored on site, and a 
site diagram outlining where the storage sites are located. Train all supervisors on site in the execution of 
the Spill Plan. Document all training.

6.15.3.Solid Waste Disposal/Diversion Practices:  Solid Waste Disposal/Diversion Practices shall be in 
accordance with Appendix E, Environmental information. All construction activities at Fort Knox shall 
require at least a 50% diversion of construction materials such as excess lumber, roofing, drywall, carpet, 
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piping, cardboard, etc to be diverted from the landfill. Reference Appendix J, for Borrow/Disposal Area 
Plan. 

6.15.3.1. Submit a Waste Management Plan (WMP) within 15 days after Notice to Proceed (NTP) 
and prior to initiating any site preparation work.  Include the following:

(a) Name of individuals on the Contractor’s staff responsible for waste prevention and 
management.

(b) Actions that will be taken to reduce solid waste generation.

(c) Description of the specific approaches to be used in recycling/reuse of the various materials 
generated, including the areas and equipment to be used for processing, sorting and 
temporary storage of wastes.

(d) Characterization, including estimated types and quantities, of the waste to be generated.

(e) Name of landfill and/or incinerator to be used and the estimated cost for use, assuming that 
there would be no salvage or recycling on the project.

(f) Identification of local and regional reuse programs, including non-profit organizations such as 
schools, local housing agencies, and organizations that accept used materials such as 
materials exchange networks and Habitat for Humanity.

(g) List of specific waste materials that will be salvaged for resale, salvaged and reused, or 
recycled.  Recycling facilities that will be used shall be identified.

(h) Identification of materials that cannot be recycled/reused with an explanation or justification.

(i) Anticipated net cost savings determined by subtracting Contractor program management 
costs and the cost for disposal from the revenue generated by the sale of materials and the 
incineration and/or landfill cost avoidance. 

6.15.4.Contaminated Soils:  In the event that abnormalities, discolorations, odors, oil or other signs of 
potential contamination by hazardous materials are encountered during excavation, soil borings or other 
construction activities, stop work, and notify the Government immediately. Follow with written notice within 
24 hours, indicating date, time and location of potential contaminants encountered. In the event 
contaminated soil is encountered, all field and laboratory technicians must be trained and certified for 
handling hazardous materials.

6.15.5.Installation Forester:  The Installation Forester must complete a survey before any trees with 
diameters greater than 6 inches are removed between April 1 and October 15. Trees 6-inches and above 
diameter at breast height provide habitat for endangered species. This is in addition to Section 3.1 Land 
Resources under Section 01 57 20.00 10.

6.15.6.Wetlands:  No jurisdictional wetlands have been identified on the project site.

6.15.7.Solid Waste: There is no record of landfill or solid waste management areas present at the project 
site.

6.15.8 Radon Mitigation

Radon mitigation measures shall be required in all new construction (to be verified by Geotechnical 
Report).
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Based on the findings of the Contractor's Geotechnical Report, as described in this RFP, the design and 
construction of foundation walls, slabs and crawl spaces may have to include provisions for the reduction 
of radon entry and facilitate its removal.  Radon mitigation shall comply with the requirements of EPA.  
Radon mitigation design shall be in accordance with UFC 3-490-04A Design: Indoor Radon Prevention 
and Mitigation and ASTM E1465.  This UFC can be found at HYPERLINK "www.wbdg.org"www.wbdg.org 
under "View Inactive UFCs".  In the absence of updated guidance, the Contractor shall perform all 
screening of onsite data against the matrix in the "Inactive" UFC guidance.

6.16. PERMITS

Obtain all permits (local, state and federal) required for design and construction of all site features and 
utilities. Provide information to obtain all necessary permits, as described below. 

6.16.1.Excavation Permit.  Obtain approved excavation permits prior to digging.  Request for excavation 
permits shall be in accordance with installation policies.  Coordinate all excavation activities with the 
Project Engineer.  Coordinate with the appropriate utility service to mark underground utilities 
(gas/water/sewer/electric/steam/chill water/storm/fuel lines/drain, and telephone and cable) in the vicinity 
of the excavation no earlier than three days prior to work being started.

6.16.2.Air Permits (Fuel Burning Equipment).  Provide air permit information through the COR to Fort 
Knox Environmental Division.  Obtain a construction/operation permit prior to construction.  Provide 
information for the permits using the Checklist for Non-Process Source and the Vent Stack Checklist.  
Checklists are included at the end of this specification in Appendix C of this specification.  Complete each 
checklist for each piece of fuel-burning equipment. Fort Knox has requested that they be informed of the 
size and type of units to be installed as soon as it is known. Fort Knox will forward generic permit 
applications to the State to expedite the process. When the specific equipment information is known, 
forward it to Fort Knox for completion of the applications. No construction may begin until these permits 
are obtained.  Point of contact for these items is Lu Jenkins, Fort Knox Environmental Division (502) 624-
8379, luther.v.jenkins.civ@mail.mil.

6.16.3.Air Permits (Cooling Equipment).  Provide air permit information through the COR to Fort Knox 
Environmental Division.  Obtain a construction/operation permit prior to construction.  Provide cooling 
equipment information (chillers, heat pumps, cooling towers, condensing units, etc.), including equipment 
type, equipment capacity, refrigerant type in each piece of equipment, and amount of refrigerant in each 
piece of equipment.  Submit information as soon as possible.  No construction may begin until these 
permits are obtained.  Point of contact for these items is Eric Brown, Fort Knox Environmental Division.

6.16.4.Water Permits.  Any changes to the water distribution system require a permit from the 
Commonwealth of Kentucky.  Prepare the application for permit for work involving the water distribution 
system.  Submit four (4) copies of the application to the State.  HCWD1 can provide information on the 
required permit.  POC for HCWD1 is Preston Pendley, P.E. at (270) 352-4280, ext 224.

6.16.5.Sanitary Sewer Permits.  Any changes to the sanitary sewer system require State approval.  
Prepare the application for permit for work involving the sanitary sewer system.  The utility owner, Hardin 
County Water District No. 1 (HCWD1), and Fort Knox will review the permits.  Submit four (4) copies of 
the application to the State.  HCWD1 can provide information on the required permit.  POC for HCWD1 is 
Preston Pendley, P.E. at (270) 352-4280, ext 224 and Veolia Water is Kenny Morley (502) 942-6020.   
Point of Contact for Fort Knox is Warren Clifford, (502) 624-7917.

6.16.6.Erosion and Sediment Control Permit.  No ground disturbing activities will occur without first 
securing a National Pollution Discharge Elimination System (NPDES) permit.  Submit a Storm Water 
Pollution Prevention Plan through the COR to the Fort Knox Environmental Management Division for 
review and approval.  When approved, this SWPPP becomes an addendum to the Knox KPDES permit. 
The project contract drawings shall include Pollution Prevention Plans to be undertaken by the Contractor 
and in accordance with the NPDES permit. No Notice of Intent from the State is required.
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6.17. DEMOLITION

6.15.8 Radon Mitigation

Radon mitigation measures shall be required in all new construction (to be verified by Geotechnical 
Report).

Based on the findings of the Contractor's Geotechnical Report, as described in this RFP, the design and 
construction of foundation walls, slabs and crawl spaces may have to include provisions for the reduction 
of radon entry and facilitate its removal.  Radon mitigation shall comply with the requirements of EPA.  
Radon mitigation design shall be in accordance with UFC 3-490-04A Design: Indoor Radon Prevention 
and Mitigation and ASTM E1465.  This UFC can be found at HYPERLINK "www.wbdg.org"www.wbdg.org 
under "View Inactive UFCs".  In the absence of updated guidance, the Contractor shall perform all 
screening of onsite data against the matrix in the "Inactive" UFC guidance.

6.18. ADDITIONAL FACILITIES

No additional facilities are required.

6.19 ANTI-TERRORISM/FORCE PROTECTION

Fort Knox has a design basis threat of Level One (I) Applicable Explosive Weight (AEW) for all projects 
on post.  Due to site area restrictions, the maximum allowable AT/FP setback from the new building to 
parking and roadways is 86'-0".  Contractor shall select exterior wall construction according to this 
maximum, or the Contractor shall perform structural analysis for hardening of the structure according to 
UFC 3-340-01, Design and Analysis of Hardened Structures to Conventional Weapons Effects, on 
exterior wall construction types that do not meet this maximum setback. 

6.20. SUPPLEMENTAL REQUIREMENTS TO THE RFP

6.20.1. Revise the following items in Section 00 21 00

6.20.1.1. Delete the second and last sentences of paragraph 1.2.

6.20.1.2. Delete the Note of paragraph 1.5. Replace with the following:

"Note: All questions and/or comments should reach the above referenced Contracting Office no later than 
12 days prior to proposal due date in order that they may be given adequate consideration or action."

6.20.1.3. Replace paragraph 1.11(b) with the following:

(b)  Drawing sheets: Use 11"x17" for half size drawings.

6.20.1.4.  Replace the second sentence of paragraph 5.2.1.1(c) of Section 00 22 11 with the following.

"The Government may also use this information in conjunction with the submission information 
under the subfactor: QUALITY OF BUILDING SYSTEMS AND MATERIALS, below, to evaluate 
quality of wall finishes as well as methods to provide air barrier continuity, provide insulation 
continuity, and eliminate thermal bridging."

6.20.2. Revise the following items in Section 00 22 11:

6.20.2.1. Replace the last sentence of paragraph 5.2.1.1(b) with the following:

"Rendering shall be 11"x17", showing a detailed perspective view of the building."
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6.20.2.2. Add the following to paragraph 5.2.1.1(e):

"Color board shall fit within the 8 1/2"x11" format.  At least one original color board shall be provided with 
actual material samples including material manufacturer, product number, etc.  Additional required copies 
may be either actual materials or good quality color copies or photos of the original color board."

6.20.2.3. Revise paragraph 5.3.2.2 items (g) through (i) to "NOT USED".

6.20.2.4. Revise paragraph 7.2.2.3 to "NOT USED".

* * * AMDT 0002 * * *

6.20.3.The following requirements shall replace Section 01 45 04.00 10, paragraph 3.4 QUALITY 
CONTROL ORGANIZATION, in entirety:  

"3.4 QUALITY CONTROL ORGANIZATION

3.4.1. Personnel Requirements

(a) The requirements for the CQC organization are CQC System Manager, a Design Quality 
Manager, and sufficient number of additional qualified personnel to ensure safety and contract 
compliance.  A Site Safety Health Officer (SSHO) shall be required for this contract.  The CQC 
System Manager and the SSHO shall be an employee of the Prime Contractor and as members 
of the CQC staff.  (See Section 00 73 00, Paragraph 1.18 SITE SAFETY AND HEALTH 
OFFICER REQUIREMENTS AND QUALIFICATIONS for the SSHO qualifications and duties.)

(b) The CQC organization shall also include personnel identified in the technical provisions as 
requiring specialized skills to assure the required work is being performed properly.  The 
contractor's CQC staff shall maintain a presence at the site at all times during progress of the 
work and have complete authority and responsibility to take any action necessary to ensure 
contract compliance.  The CQC staff shall be subject to acceptance by the Contracting Officer.  
Provide adequate office space, filing systems, and other resources as necessary to maintain an 
effective and fully functional CQC organization.  Promptly furnish complete records of all letters, 
material submittals, shop drawing submittals, schedules and all other project documentation to 
the CQC organization.  The CQC organization shall be responsible to maintain these documents 
and records at the site at all times, except as otherwise acceptable to the Contracting Officer.

3.4.2. CQC System Manager

(a) The Contractor shall identify as CQC System Manager an individual within the onsite work 
organization who shall be responsible for over management of CQC and have the authority to act 
in all CQC matters for the Contractor.  The CQC System Manager shall be either a construction 
person with a minimum of 10 years in related work or shall possess a degree in engineering or 
construction management with 5 years of relevant experience.

(b) The CQC System Manager shall be on the site at all times during construction and shall be 
employed by the Prime Contractor.  An alternate for the CQC System Manager shall be identified 
in the CQC Plan to serve in the event of the QCQ System Manager's absence.  The requirements 
for the alternate shall be the same as for the designated CQC System Manager.

(c) The CQC System Manager shall be assigned no other duties.

3.4.3. CQC Personnel
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3.4.3.1. In addition to CQC personnel specified elsewhere in the contract, the Contractor shall 
provide as part of the CQC organization specialized personnel to assist the CQC System 
Manager for the following areas identified per the Experience Matrix Table.  These individuals 
shall be directly employed by the Prime Contractor and may not be employed by a supplier or 
sub-contractor on this project.  These individuals indentified per the Experience Matrix Table, 
shall be responsible to the CQC System Manager; be physically present at the construction site 
during work on their areas of responsibility, have the necessary education and/or experience in 
accordance with the Experience Matrix listed herein.  The individuals in the Experience Matrix 
Table shall have no other duties except as noted in the Experience Matrix Table.

3.4.4. Experience Matrix Table

The word "graduate" below indicates an individual possessing a four-year degree (BA/BS) 
accredited in the respective field listed. 

3.4.4.1. Area Qualifications

3.4.4.1.1. SSHO - See Section 00 73 00, Paragraph 1.18 SITE SAFETY AND HEALTH OFFICER 
REQUIREMENTS AND QUALIFICATIONS for the SSHO qualifications and duties.  Shall be an 
employee of the Prime Contractor and directly responsible for Corporate Safety.

3.4.4.1.2. Civil - Graduate Civil Engineer with two (2) years relevant experience in the type of 
work being performed on this Project, or technician with five (5) years related experience.  Shall 
be an employee of the Prime and may perform duties as Geotechnical QC if qualified for both. 

3.4.4.1.3. Geotechnical - Graduate Geotechnical Engineer with three (3) years of relevant 
experience in the type of work being performed on this Project.  May perform duties as Civil QC if 
qualified for both. 

3.4.4.1.4. Mechanical - Graduate Mechanical Engineer with two (2) years relevant experience in 
the type of work being performed on this Project, or technician with five (5) years relevant 
experience.  Shall be an employee of the Prime Contractor.

3.4.4.1.5. Electrical - Graduate Electrical Engineer with two (2) years relevant experience in the 
type of work being performed on this Project, or technician with five (5) years relevant experience. 
Shall be an employee of the Prime Contractor.

3.4.4.1.6. Structural - Graduate Structural Engineer with two (2) years relevant experience in the 
type of work being performed on this Project, or technician with five (5) years relevant experience.  
Shall be an employee of the Prime Contractor and may perform duties as Architectural QC if 
qualified for both.

3.4.4.1.7. Architectural - Graduate Architect with two (2) years relevant experience in the type of 
work being performed on this Project, or technician with five (5) years relevant experience. Shall 
be an employee of the Prime and may perform duties as Structural QC if qualified for both.

3.4.4.1.8. LEED AP BD+C - LEED Accredited Professional by Green Building Certification 
Institute (GBCI).  Shall be an employee of the Prime Contractor and may perform other duties.

3.4.4.1.9. Submittals - Submittals Clerk with one (1) year of experience.

3.4.4.1.10. Testing, Adjusting and Balancing Specialist must be a member (TAB) Personnel of 
AABC or an experienced technician of the firm certified by the NEBB (present while testing, 
adjusting and balancing.)
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3.4.4.1.11. Registered Fire Protection Engineer with 4 years related experience or engineering 
technician with 5 years related experience.  Refer to requirements for Fire Protection Engineer of 
Record to witness final testing in Section 01 10 00, paragraph 5.11, Fire Protection.

3.4.5.  Additional Requirement

In addition to the above experience and/or education requirements the CQC System Manager 
shall have completed the course entitled "Construction Quality Management for Contractors".  
This course is periodically offered at Associated Builders and Constructors, Inc., or Associated 
General Contractor, Inc., and the U.S. Army Corps of Engineers.  Inquire of the District or Division 
sponsoring the course for fees and other expenses involve, if any, for attendance at this course.

3.4.6. Organizational Changes

When it is necessary to make changes to the CQC staff, the Contractor shall revise the CQC Plan 
to reflect the changes and submit the changes to the Contracting Officer for acceptance."

* * * AMDT 0002 * * *

6.20.4. Replace the last sentence of Section 01 57 20.00 10, paragraph 1.2.3.5 with the following.

"A Storm Water Pollution Prevention Plan (SWPPP) is required."

6.20.5 Revise the following language to Section 01 10 00

6.20.5.1. Add the following language to paragraph 4.1 APPLICABLE CRITERIA, International Code 
Council Section, IBC Section:

"IBC 2009, as DoD has not adopted IBC 2012"

6.20.5.2. Revise the following language to paragraph 5.9.3.4:

"An outdoor irrigation system is not required."

6.20.5.3. Revise the following language to paragraph 6.4.6.2:

"The water system design shall be coordinated with Hardin County Water District No. 1 (HCWD1) in lieu 
of Fort Knox.  Contact Mr. Brett Pyles, (270) 352-4280 ext. 215, at HCWD1 to obtain the Hardin County 
Water District No.1 Standard Specifications and Drawings."

6.20.5.4. Add the following language to paragraph 6.4.11:

"Landscaping shall be designed to create a campus like atmosphere with the rest of the WT complex; 
utilizing the same species and arrangements of vegetation."

6.20.5.5. Add the following language to paragraph 6.10.1.4:

"Reference Appendix II for Fort Knox Communications Room requirements."

6.20.5.6. Add the following language to paragraph 6.11.3:

"In-series back-up pump for each ground loop circuit shall be provided."
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End of Section 01 10 00
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SECTION 01 32 01.00 10
PROJECT SCHEDULE

1.0 GENERAL

1.1. REFERENCES

1.2. QUALIFICATION

2.0 PRODUCTS (NOT APPLICABLE)

3.0 EXECUTION

3.1. GENERAL REQUIREMENTS

3.2. BASIS FOR PAYMENT AND COST LOADING

3.3. PROJECT SCHEDULE DETAILED REQUIREMENTS

3.4. PROJECT SCHEDULE SUBMISSIONS

3.5. SUBMISSION REQUIREMENTS

3.6. PERIODIC SCHEDULE UPDATE MEETINGS

3.7. REQUESTS FOR TIME EXTENSIONS

3.8. DIRECTED CHANGES

3.9. WEEKLY PROGRESS MEETINGS

3.10. OWNERSHIP OF FLOAT 

3.11. TRANSFER OF SCHEDULE DATA INTO RMS/QCS
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1.0 GENERAL

1.1. REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications 
are referred to within the text by the basic designation only.

U.S. ARMY CORPS OF ENGINEERS (USACE) ER 1-1-11 (1995) Progress, Schedules, and 
Network Analysis Systems 

ECB 2005-10 (2005)  Scheduling Requirements for Testing of Mechanical Systems in Construction

(Both are available through the Publications page of the US Army Corps of Engineers TECHINFO 
Website at http://www.hnd.usace.army.mil/techinfo/. See link for Engineer Regulation ER 1-1-11). 

1.2. QUALIFICATIONS

Designate an authorized representative who shall be responsible for the preparation of the schedule and 
all required updating (statusing) and preparation of reports. The authorized representative shall be 
experienced in electronic scheduling (has developed, created, and maintained) at least 2 projects similar 
in nature to this project and shall be experienced in the use of the scheduling software that meets the 
requirements of this specification.

1.3. SUBMITTALS

Government approval is required for submittals with a "G" designation. Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Project Schedule and required updates thereto: G

2.0 PRODUCTS (Not Applicable)

3.0 EXECUTION

3.1. GENERAL REQUIREMENTS

3.1.1. Submit a project schedule pursuant to Contract Clause, SCHEDULE FOR CONSTRUCTION 
CONTRACTS and as specified herein for approval,  showing the sequence in which the Contractor 
proposes to perform the work and dates on which the Contractor contemplates starting and completing all 
schedule activities.  The scheduling of the entire project, including the design and construction sequences 
is required. Contractor management personnel shall actively participate in its development. Designers, 
subcontractors and suppliers working on the project shall also contribute in developing an accurate 
project schedule. The schedule must be a forward planning as well as a project monitoring tool. 

3.1.2. Approved Project Schedule.  The approved project schedule shall be used to measure the 
progress of the work and to aid in evaluating requests for excusable time extensions. The schedule shall 
be cost loaded and activity coded as specified herein. The schedule will provide the basis for all progress 
payments.  If the Contractor fails to submit any schedule within the time prescribed, the Contracting 
Officer may withhold approval of progress payments until the Contractor submits the required schedule

3.1.3. Schedule Status Report.  Status the schedule on at least a monthly basis, as specified herein. If 
in the opinion of the Contracting Officer, the Contractor falls behind the approved schedule, the 
Contractor shall take steps necessary to improve its progress including those that may be required by the 
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Contracting Officer, without additional cost to the Government.  In this circumstance, the Contracting 
Officer may require the Contractor to increase the number of shifts, overtime operations, days of work, 
and/or the amount of construction plant, and to submit for approval any supplementary schedule or 
schedules as the Contracting Officer deems necessary to demonstrate how the approved rate of progress 
will be regained.  See paragraph 3.7.4.

3.1.4. Default Terms.  Failure of the Contractor to comply with the requirements of the Contracting 
Officer shall be grounds for a determination by the Contracting Officer that the Contractor is not 
prosecuting the work with sufficient diligence to ensure completion within the time specified in the 
contract. Upon making this determination, the Contracting Officer may terminate the Contractor’s right to 
proceed with the work, or any separable part of it, in accordance with the default terms of the contract.

3.2. BASIS FOR PAYMENT AND COST LOADING

The schedule shall be the basis for determining contract earnings during each update period and 
therefore the amount of each progress payment. Lack of an approved schedule update or qualified 
scheduling personnel will result in an inability of the Contracting Officer to evaluate contract earned value 
for the purposes of payment. Failure of the Contractor to provide all information, as specified herein will 
result in the disapproval of the preliminary, initial and subsequent schedule updates. In the event 
schedule revisions are directed by the Contracting Officer and those revisions have not been included in 
subsequent revisions or updates, the Contracting Officer may hold retainage up to the maximum allowed 
by contract, each payment period, until such revisions to the project schedule have been made. Activity 
cost loading shall be reasonable as determined by the Contracting Officer. The aggregate value of all 
activities coded to a contract CLIN as specified herein shall equal the value of the CLIN on the Schedule.  

3.3. PROJECT SCHEDULE DETAILED REQUIREMENTS

The computer software system utilized to produce and update the project schedule shall be capable of 
meeting all requirements of this specification. Failure of the Contractor to meet the requirements of this 
specification will result in the disapproval of the schedule.  

3.3.1. Use of the Critical Path Method

Use the Critical Path Method (CPM) of network calculation to generate the project schedule. Prepare the 
project schedule using the Precedence Diagram Method (PDM).

3.3.2. Level of Detail Required

Develop the project schedule to an appropriate level of detail. Failure to develop the project schedule to 
an appropriate level of detail, as determined by the Contracting Officer, will result in its disapproval. The 
Contracting Officer will consider, but is not limited to, the following characteristics and requirements to 
determine appropriate level of detail:

3.3.2.1. Activity Durations

Reasonable activity durations are those that allow the progress of ongoing activities to be accurately 
determined between update periods. Less than 2 percent of all non-procurement activities shall have 
Original Durations (OD) greater than 20 work days or 30 calendar days. Procurement activities are 
defined herein.

3.3.2.2. Design and Permit Activities

Include design and permit activities, including necessary conferences and follow-up actions and design 
package submission activities. Include the design schedule in the project schedule, showing the 
sequence of events involved in carrying out the project design tasks within the specific contract period. 
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This shall be at a detailed level of scheduling sufficient to identify all major design tasks, including those 
that control the flow of work. Include review and correction periods associated with each item.

3.3.2.3. Procurement Activities

Include activities associated with the submittal, approval, procurement, fabrication and delivery of long 
lead materials, equipment, fabricated assemblies and supplies. Long lead procurement activities are 
those with an anticipated procurement sequence of over 90 calendar days. A typical procurement 
sequence includes the string of activities: submit, approve/review, procure, fabricate, and deliver.

3.3.2.4. Mandatory Tasks

Include and properly schedule the following tasks (See also the Sample Preliminary Submittal Register 
Input Form):

(a) Submission, review and acceptance of design packages, including BIM

(b) Submission of mechanical/electrical/information systems layout drawings

(c) Submission and approval of O & M manuals

(d) Submission and approval of as-built drawings

(e) Submission and approval of 1354 data and installed equipment lists

(f) Submission and approval of testing and air balance (TAB)

(g) Submission of TAB specialist design review report

(h) Submission and approval of fire protection specialist

(i) Submission and approval of testing and balancing of HVAC plus commissioning plans and data. 
Develop the schedule logic associated with testing and commissioning of mechanical systems to a level 
of detail consistent with the contract commissioning requirements as well as ECB 2005-10

(j) Air and water balancing

(k) HVAC commissioning

(l) Controls testing plan submission

(m) Controls testing

(n) Performance Verification testing

(o) Other systems testing, if required

(p) Contractor’s pre-final inspection

(q) Correction of punch list from Contractor’s pre-final inspection

(r) Government’s pre-final inspection

(s) Correction of punch list from Government’s pre-final inspection

(t) Final Inspection

3.3.2.5.  Government Activities.  Show Government and other agency activities that could impact 
progress.  These activities include but are not limited to: approvals, design reviews, review conferences, 
release for construction of design package(s),  environmental permit approvals by State regulators, 
inspections, utility tie-ins, Government Furnished Property/Equipment (GFP) and phasing requirements, if 
any.

3.3.2.6. Activity Responsibility Coding (RESP)
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Assign Responsibility Code for all activities to the Prime Contractor, Subcontractor or Government agency 
responsible for performing the activity. Activities coded with a Government Responsibility code include, 
but are not limited to: Government approvals, Government design reviews, environmental permit 
approvals by State regulators, Government Furnished Equipment (GFE) and authorization to proceed 
with phasing requirements. Code all activities not coded with a Government Responsibility Code to the 
Prime Contractor or Subcontractor responsible to perform the work. Activities shall not have more than 
one Responsibility Code.  Examples of acceptable activity code values are: DOR (for the designer of 
record); ELEC (for the electrical subcontractor); MECH (for the mechanical subcontractor); and GOVT (for 
USACE). Unacceptable code values are abbreviations of the names of subcontractors.

3.3.2.7. Activity Work Area Coding (AREA)

Assign Work Area code to activities based upon the work area in which the activity occurs.  Define work 
areas based on resource constraints or space constraints that would preclude a resource, such as a 
particular trade or craft work crew from working in more than one work area at a time due to restraints on 
resources or space.  Examples of Work Area Coding include different areas within a floor of a building, 
different floors within a building, and different buildings within a complex of buildings. Activities shall not 
have more than one Work Area Code. Not all activities are required to be Work Area coded. A lack of 
Work Area coding will indicate the activity is not resource or space constrained. 

3.3.2.8. Contract Changes/Requests for Equitable Adjustment (REA) Coding (MODF)

Assign Activity code to any activity or sequence of activities added to the schedule as a result of a 
Contract Modification, when approved by Contracting Officer, with a Contract Changes/REA Code. Key 
all Code values to the Government’s modification numbering system. Any activity or sequence of activities 
added to the schedule as a result of alleged constructive changes made by the Government may be 
added to a copy of the current schedule, subject to the approval of the Contracting Officer. Assign Activity 
codes for these activities with a Contract Changes/REA Code. Key the code values to the Contractor’s 
numbering system.  Approval to add these activities does not necessarily mean the Government accepts 
responsibility and therefore liability for such activities and any associated impacts to the schedule, but 
rather the Government recognizes such activities are appropriately added to the schedule for the 
purposes of maintaining a realistic and meaningful schedule. Such activities shall not be Responsibility 
Coded to the Government unless approved.  An activity shall not have more than one Contract 
Changes/REA Code 

3.3.2.9. Contract Line Item (CLIN) Coding (BIDI)

Code all activities to the CLIN on the Contract Line Item Schedule to which the activity belongs. An 
activity shall not contain more than one CLIN Item Code.  CLIN Item code all activities, even when an 
activity is not cost loaded.  

3.3.2.10. Phase of Work Coding (PHAS)

Assign Phase of Work Code to all activities, based upon the phase of work in which the activity occurs.  
Code activities to either a Design Phase or a Construction Phase. Code fast track design and 
construction phases proposed by the Contractor to allow filtering and organizing the schedule by fast 
track design and construction packages. If the contract specifies construction phasing with separately 
defined performance periods, identify a Construction Phase Code to allow filtering and organizing the 
schedule accordingly.  Each activity shall have only one Phase of Work code.  

3.3.2.11. Category of Work Coding (CATW)

Assign Category of Work code to all Activities based upon the category of work which the activity 
belongs.  Category of Work Code must include, but is not limited to: Design, Design Submittal, design 
reviews, review conferences, Construction Submittal, Approvals (if any), Acceptance, Procurement, 
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Fabrication, Delivery, Weather Sensitive Installation, Non-Weather Sensitive Installation, Start Up, Test, 
and Turnover. Assign a Category of Work code to each activity. Each activity shall have only one 
Category of Work Code.  

3.3.2.12. Definable Features of Work Coding (FOW1, FOW2, FOW3)

Assign a Definable Feature of Work Code to appropriate activities based on the definable feature of work 
to which the activity belongs. Definable Feature of Work is defined in Specification Section 01 45 04.00 
10, Contractor Quality Control. An activity shall not have more than one Definable Feature of Work Code. 
Not all activities are required to be Definable Feature of Work Coded. 

3.3.3. Scheduled Project Completion and Activity Calendars

The schedule interval shall extend from NTP date to the required contract completion date. The contract 
completion activity (End Project) shall finish based on the required contract duration, as adjusted for any 
approved contract time extensions.  The first scheduled work period shall be the day after NTP is 
acknowledged by the Contractor.  Schedule activities on a calendar to which the activity logically belongs. 
Activities may be assigned to a 7 day calendar when the contract assigns calendar day durations for the 
activity such as a Government Acceptance activity. If the Contractor intends to perform physical work less 
than seven days per week, schedule the associated activities on a calendar with non-work periods 
identified including weekends and holidays. Assign the Category of Work Code - Weather Sensitive 
Installation to those activities that are weather sensitive. Original durations must account for anticipated 
normal adverse weather.   The Government will interpret all work periods not identified as non-work 
periods on each calendar as meaning the Contractor intends to perform work during those periods.

3.3.3.1. Project Start Date

The schedule shall start no earlier than the date on which the NTP was acknowledged.  Include as the 
first activity in the project schedule an activity called "Start Project" or “NTP”. The "Start Project" activity 
shall have an "ES" constraint date equal to the date that the NTP was acknowledged, with a zero day 
duration.

3.3.3.2. Schedule Constraints and Open Ended Logic

Constrain completion of the last activity in the schedule by the contract completion date. Schedule 
calculations shall result in negative float when the calculated early finish date of the last activity is later 
than the contract completion date. Include as the last activity in the project schedule an activity called 
"End Project". The "End Project" activity shall have an "LF" constraint date equal to the contract 
completion date for the project, and with a zero day duration or by using the “project must finish by” date 
in the scheduling software. The schedule shall have no constrained dates other than those specified in 
the contract. The use of artificial float constraints such as “zero fee float” or “zero total float” are typically 
prohibited. There shall only be 2 open ended activities: Start Project (or NTP) with no predecessor logic 
and End Project with no successor logic.

3.3.3.3. Early Project Completion

In the event the Preliminary or Initial project schedule calculates an early completion date of the last 
activity prior to the contract completion date, the Contractor shall identify those activities that it intends to 
accelerate and/or those activities that are scheduled in parallel to support the Contractor's "early" 
completion.  The last activity shall have a late finish constraint equal to the contract completion date and 
the schedule will calculate positive float. The Government will not approve an early completion schedule 
with zero float on the longest path.  The Government is under no obligation to accelerate activities for 
which it is responsible to support a proposed early contract completion. 

3.3.4. Interim Completion Dates
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Constrain contractually specified interim completion dates to show negative float when the calculated 
early finish date of the last activity in that phase is later than the specified interim completion date.

3.3.4.1. Start Phase

Include as the first activity for a project phase an activity called "Start Phase X" where "X" refers to the 
phase of work. The “Start Phase X" activity shall have an "ES" constraint date equal to the date on which 
the NTP was acknowledged, and a zero day duration.

3.3.4.2. End Phase

Include as the last activity for a project phase an activity called "End Phase X" where "X" refers to the 
phase of work. The "End Phase X" activity shall have an "LF" constraint date equal to the specified 
completion date for that phase and a zero day duration.

3.3.4.3. Phase “X” Hammock

Include a hammock type activity for each project phase called "Phase X" where "X" refers to the phase of 
work. The "Phase X" hammock activity shall be logically tied to the earliest and latest activities in the 
phase.

3.3.5. Default Progress Data Disallowed

Do not automatically update Actual Start and Finish dates with default mechanisms that may be included 
in the scheduling software. Activity Actual Start (AS) and Actual Finish (AF) dates assigned during the 
updating process shall match those dates provided from Contractor Quality Control Reports. Failure of 
the Contractor to document the AS and AF dates on the Daily Quality Control report for every in-progress 
or completed activity, and failure to ensure that the data contained on the Daily Quality Control reports is 
the sole basis for schedule updating shall result in the disapproval of the Contractor's updated schedule 
and the inability of the Contracting Officer to evaluate Contractor progress for payment purposes. 
Updating of the percent complete and the remaining duration of any activity shall be independent 
functions. Disable program features which calculate one of these parameters from the other.  

3.3.6. Out-of-Sequence Progress

Activities that have progressed before all preceding logic has been satisfied (Out-of-Sequence Progress) 
will be allowed only on a case-by-case basis subject to approval by the Contracting Officer. Propose logic 
corrections to eliminate all out of sequence progress or justify not changing the sequencing for approval 
prior to submitting an updated project schedule.. 

3.3.7. Negative Lags and Start to Finish Relationships

Lag durations contained in the project schedule shall not have a negative value. Do not use Start to 
Finish relationships (SF).

3.3.8. Calculation Mode

Schedule calculations shall retain the logic between predecessors and successors even when the 
successor activity starts and the predecessor activity has not finished. Software features that in effect 
sever the tie between predecessor and successor activities when the successor has started and the 
predecessor logic is not satisfied (“progress override”) will not be allowed.  

3.3.9. Milestones
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Include milestone activities for each significant project event including but not limited to: milestone 
activities for each fast track design package released for construction; design complete; 
foundation/substructure construction complete; superstructure construction complete; building dry-in or 
enclosure complete to allow the initiation of finish activities; permanent power complete; and building 
systems commissioning complete.

3.3.10. Use of Primavera “P6”

If P6 is being used, the following settings are mandatory in the Preliminary Project Schedule, Initial 
Project Schedule and all schedule submissions to the Government:

3.3.10.1. Activity Codes shall be Project Level not Global or EPS level.

3.3.10.2. Calendars shall be Project Level not Global or Resource level.

3.3.10.3. Set Activity Duration Types to "Fixed Duration & Units".

3.3.10.4. Set Percent Complete Types to "Physical".

3.3.10.5. Use Default Time Period Admin Preferences "8.0 hr/day, 40 hr/week, 172 hr/month, 2000 
hr/year". Set Calendar Work Hours/Day to 8.0 Hour days. This is not to mandate the Contractor’s work 
week. Alternate workweeks may be set up in “Calendar Settings”. 

3.3.10.6. Set Schedule Option for defining Critical Activities "Longest Path".

3.3.10.7. Set Schedule Option for defining progressed activities "Retained Logic".

3.3.10.8. Set up Cost loading a single lump sum Resource. The Price/Unit shall be $1/hr, Default 
Units/Time shall be "8h/d", and select settings "Auto Compute Actuals" and "Calculate costs from units".

3.3.10.9. Activity ID's shall not exceed 10 characters.

3.3.10.10. Activity Names shall have the most defining and detailed description within the first 30 
characters.

3.4. PROJECT SCHEDULE SUBMISSIONS

Provide the submissions as described below. The data CD, reports, and network diagrams required for 
each submission are contained in paragraph SUBMISSION REQUIREMENTS.

3.4.1. Preliminary Project Schedule Submission

Submit the Preliminary Project Schedule, defining the Contractor's planned operations for the first 90 
calendar days for approval within 15 calendar days after the NTP is acknowledged.  The approved 
Preliminary Project Schedule will be used for payment purposes not to exceed 90 calendar days after 
NTP. Completely cost load the Preliminary Project Schedule to balance the contract award CLINS shown 
on the Price Schedule. Detail it for the first 90 calendar days. It may be summary in nature for the 
remaining performance period. It must be early start and late finish constrained and logically tied as 
previously specified. The Preliminary Project Schedule forms the basis for the Initial Project Schedule 
specified herein and must include all of the required Plan and Program preparations, submissions and 
approvals identified in the contract (for example, Quality Control Plan, Safety Plan, and Environmental 
Protection Plan) as well as design activities, the planned submissions of all early design packages, 
permitting activities, design review conference activities and other non-construction activities intended to 
occur within the first 90 calendar days. Schedule any construction activities planned for the first 90 
calendar days after NTP. Constrain planned construction activities by Government acceptance of the 
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associated design package(s) and all other specified Program and Plan approvals. Activity code any 
activities that are summary in nature after the first 90 calendar days with Responsibility Code (RESP) and 
Feature of Work code (FOW1, FOW2, FOW3)   

3.4.2. Initial Project Schedule Submission

Submit the Initial Project Schedule for approval within 42 calendar days after NTP. The schedule shall 
demonstrate a reasonable and realistic sequence of activities which represent all work through the entire 
contract performance period. The Initial Schedule shall be at a reasonable level of detail as determined 
by the Contracting Officer. Include detailed design and permitting activities, including but not limited to 
identification of individual design packages, design submission, reviews and conferences; permit 
submissions and any required Government actions; and long lead procurement activities required prior to 
design completion.  The Initial Project Schedule shall include the entire construction sequence and all fast 
track construction activities, with as much detail as is known at the time but, as a minimum, shall include 
all construction start and completion milestone activities, and detailed construction activities through the 
dry-in milestone, including all activity coding and cost loading. Include the remaining construction, 
including cost loading, but it may be scheduled summary in nature.  As the design proceeds and design 
packages are developed, fully detail the remaining construction activities concurrent with the monthly 
schedule updating process. Constrain construction activities by Government acceptance of associated 
designs. When the design is complete, incorporate into the then approved schedule update all remaining 
detailed construction activities that are planned to occur after the dry-in milestone.

3.4.3. Design Package Schedule Submission:

With each design package submitted to the Government, submit a frag-net schedule extracted from the 
then current Preliminary, Initial or Updated schedule which covers the activities associated with that 
Design Package including construction, procurement and permitting activities.

3.4.4. Periodic Schedule Updates

Based on the result of the meeting specified in PERIODIC SCHEDULE UPDATE MEETINGS, submit 
periodic schedule updates. These submissions shall enable the Contracting Officer to assess Contractor's 
progress. If the Contractor fails or refuses to furnish the information and project schedule data, which in 
the judgment of the Contracting Officer or authorized representative is necessary for verifying the 
Contractor's progress, the Contractor shall be deemed not to have provided an estimate upon which 
progress payment may be made.  Update the schedule to include detailed lower WBS activities 
procurement and construction activities as the design progresses, but not later than the submission of the 
final, un-reviewed design submission for each separate design package.  The Contracting Officer may 
require submission of detailed schedule activities for any distinct construction that is started prior to 
submission of a final design submission, if such activity is authorized.  

3.4.5. Standard Activity Coding Dictionary
Use the activity coding structure defined in the Standard Data Exchange Format (SDEF) in ER 1-1-11, 
Appendix A. This exact structure is mandatory, even if some fields are not used. A template SDEF 
compatible schedule backup file (sdef.prx) is available on the QCS website: http://rms.usace.army.mil .

The SDEF format is as follows:

Field Activity Code Length Description

1 WRKP 3 Workers per Day 

2 RESP 4 Responsible Party (e.g. GC, subcontractor, USACE)
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3 AREA 4 Area of Work

4 MODF 6 Modification or REA number

5 BIDI 6 Bid Item (CLIN)

6 PHAS 2 Phase of Work

7 CATW 1 Category of Work

8 FOW1 10 Feature of Work (used up to 10 characters in length)

9 FOW2 10 Feature of Work (used up to 20 characters in length)

10 FOW3 10 Feature of Work (used up to 30 characters in length)

3.5. SUBMISSION REQUIREMENTS

Submit the following items for the Preliminary Schedule, Initial Schedule, and every Periodic Schedule 
Update throughout the life of the project:

3.5.1. Data CD’s

Provide two sets of data CD’s containing the project schedule in the backup format. Each CD shall also 
contain all previous update backup files. File medium shall be CD. Label each CD, indicating the type of 
schedule (Preliminary, Initial, Update), full contract number, Data Date and file names. Each schedule 
shall have a unique file name as determined by the Contractor.

3.5.2. Narrative Report

Provide a Narrative Report with the Preliminary, Initial, and each Periodic Update of the project schedule, 
as the basis of the progress payment request. The Narrative Report shall include: a description of 
activities along the 2 most critical paths where the total float is less than or equal to 20 work days, a 
description of current and anticipated problem areas or delaying factors and their impact, and an 
explanation of corrective actions taken or required to be taken. The narrative report is expected to 
communicate to the Government, the Contractor's thorough analysis of the schedule output and its plans 
to compensate for any problems, either current or potential, which are revealed through its analysis. 
Identify and explain why any activities that, based their calculated late dates, should have either started or 
finished during the update period but did not. 

3.5.3. Approved Changes Verification

Include only those project schedule changes in the schedule submission that have been previously 
approved by the Contracting Officer. The Narrative Report shall specifically reference, on an activity by 
activity basis, all changes made since the previous period and relate each change to documented, 
approved schedule changes.

3.5.4. Schedule Reports
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The format, filtering, organizing and sorting for each schedule report shall be as directed by the 
Contracting Officer. Typically reports shall contain: Activity Numbers, Activity Description, Original 
Duration, Remaining Duration, Early Start Date, Early Finish Date, Late Start Date, Late Finish Date Total 
Float, Actual Start Date, Actual Finish Date, and Percent Complete. The following lists typical reports that 
will be requested. One or all of these reports may be requested for each schedule submission. 

3.5.4.1. Activity Report

A list of all activities sorted according to activity number.

3.5.4.2. Logic Report

A list of detailed predecessor and successor activities for every activity in ascending order sorted by 
activity number. 

3.5.4.3. Total Float Report

A list of all incomplete activities sorted in ascending order of total float. List activities which have the same 
amount of total float in ascending order of Early Start Dates. Do not show completed activities on this 
report.

3.5.4.4. Earnings Report by CLIN

A compilation of the Contractor's Total Earnings on the project from the NTP to the data date.  This report 
shall reflect the earnings of specific activities based on the agreements made in the schedule update 
meeting defined herein.  Provided that the Contractor has provided a complete schedule update, this 
report shall serve as the basis of determining progress payments.  Group activities by CLIN Item number 
and sort by activity number. This report shall: sum all activities coded to a particular CLIN and provide a 
CLIN Item percent earned value; and complete and sum CLIN items to provide a total project percent 
complete. The printed report shall contain, for each activity: the Activity Number, Activity Description, 
Original Budgeted Amount,  Quantity to Date, Percent Complete (based on cost), and Earnings to Date. 

3.5.5. Network Diagram

The network diagram is required for the Preliminary, Initial and Periodic Updates. Depict and display the 
order and interdependence of activities and the sequence in which the work is to be accomplished. The 
Contracting Officer will use, but is not limited to, the following conditions to review compliance with this 
paragraph:

3.5.5.1. Continuous Flow

Show a continuous flow from left to right with no arrows from right to left. Show the activity number, 
description, duration, and estimated earned value on the diagram.

3.5.5.2. Project Milestone Dates

Show dates on the diagram for start of project, any contract required interim completion dates, and 
contract completion dates.

3.5.5.3. Critical Path

Clearly show the critical path.

3.5.5.4. Banding
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Organize activities as directed to assist in the understanding of the activity sequence. Typically, this flow 
will group activities by category of work, work area and/or responsibility.

3.5.5.5. S-Curves

Earnings curves showing projected early and late earnings and earnings to date.

3.6. PERIODIC SCHEDULE UPDATE MEETINGS

Conduct periodic schedule update meetings for the purposes of reviewing the Contractor’s proposed out 
of sequence corrections, determining causes for delay, correcting logic, maintaining schedule accuracy 
and determining earned value. Meetings shall occur at least monthly within five days of the proposed 
schedule data date and after the Contractor has updated the schedule with Government concurrence 
respecting actual start dates, actual finish dates, remaining durations and percent complete for each 
activity it intend to status.  Match the actual start and finish dates with the dates exported, as described in 
paragraph 3.3.5.  Provide a computer with the scheduling software loaded and a projector during the 
meeting which allows all meeting participants to view the proposed schedule update during the meeting.   
The meeting and resultant approvable schedule update shall be a condition precedent to a formal 
submission of the update as described in SUBMISSION REQUIREMENTS and to the submission of an 
invoice for payment.  The meeting will be a working interactive exchange which will allow the Government 
and the Contractor the opportunity review the updated schedule on a real time and interactive basis. The 
Contractor’s authorized scheduling representative will  organize, sort, filter and schedule the update as 
requested by the Government.  The meeting will last no longer than 8 hours. A rough draft of the 
proposed activity logic corrections and narrative report shall be provided to the Government 48 hours in 
advance of the meeting. The Contractor's Project Manager and Authorized Scheduler shall attend the 
meeting with the Authorized Representative of the Contracting Officer.

3.6.1. Update Submission Following Progress Meeting

Submit a complete update of the project schedule containing all approved progress, revisions, and 
adjustments, pursuant to paragraph SUBMISSION REQUIREMENTS not later than 4 working days after 
the periodic schedule update meeting, reflecting only those changes made during the previous update 
meeting. 

3.6.2. Status of Activities

Update statusing information, including Actual Start Dates (AS), Actual Finish Dates (AF), Remaining 
Durations (RD) and Percent Complete shall be subject to the approval of the Government prior to the 
meeting. As a minimum, address the following items on an activity by activity basis during each progress 
meeting:

3.6.2.1. Actual Start and Finish Dates

Accurately status the AS and/or AF dates for each activity currently in-progress or completed since the 
last update  The Government may allow an AF date to be assigned with the percent complete less than 
100% to account for the value of work remaining but not restraining successor activities. Only assign AS 
dates when actual progress occurs on an activity. 

3.6.2.2. Remaining Duration 

Update the estimated RD for all incomplete activities independent of Percent Complete.  Remaining 
durations may exceed the activity OD or may exceed the activity’s prior update RD if the Government 
considers the current OD or RD to be understated based on current progress, insufficient work crews 
actually manning the job, unrealistic OD or deficiencies that must be corrected that restrain successor 
activities. 
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3.6.2.3. Percent Complete 

Update the percent complete for each activity started based on the realistic assessment of earned value. 
Activities which are complete but for remaining minor punch list work and which do not restrain the 
initiation of successor activities may be statused 100 percent complete. To allow for proper schedule 
management, cost load the correction of punch list from Government pre-final inspection activity(ies) not 
less than  1% of the total contract value, which activity(ies) may be declared 100 percent complete upon 
completion and correction of all punch list work identified during Government pre-final inspection(s).    

3.6.2.4. Logic Changes

Specifically identify and discuss all logic changes pertaining to NTP on change orders, change orders to 
be incorporated into the schedule, contractor proposed changes in work sequence, corrections to 
schedule logic for out-of-sequence progress, and other changes that have been made pursuant to 
contract provisions. The Government will only approve logic revisions for the purpose of keeping the 
schedule valid in terms of its usefulness in calculating a realistic completion date, correcting erroneous 
logic ties, and accurately sequencing the work.  

3.6.2.5. Other Changes

Other changes required due to delays in completion of any activity or group of activities include: 1) delays 
beyond the Contractor's control, such as strikes and unusual weather. 2) delays encountered due to 
submittals, Government Activities, deliveries or work stoppages which make re-planning the work 
necessary. 3) Changes required to correct a schedule that does not represent the actual or planned 
prosecution and progress of the work.

3.7. REQUESTS FOR TIME EXTENSIONS

In the event the Contractor believes it is entitled to an extension of the contract performance period, 
completion date, or any interim milestone date, furnish the following for a determination by the 
Contracting Officer: justification, project schedule data, and supporting evidence as the Contracting 
Officer may deem necessary. Submission of proof of excusable delay, based on revised activity logic, 
duration, and costs (updated to the specific date that the delay occurred) is a condition precedent to any 
approvals by the Government. In response to each Request For Proposal issued by the Government, the 
Contractor shall submit a schedule impact analysis demonstrating whether or not the change 
contemplated by the Government impacts the critical path.  

3.7.1. Justification of Delay

The project schedule shall clearly display that the Contractor has used, in full, all the float time available 
for the work involved with its request. The Contracting Officer's determination as to the number of 
allowable days of contract extension shall be based upon the project schedule updates in effect for the 
time period in question, and other factual information.

Actual delays that are found to be caused by the Contractor's own actions, which result in a calculated 
schedule delay, will not be a cause for an extension to the performance period, completion date, or any 
interim milestone date.

3.7.2. Submission Requirements

Submit a justification for each request for a change in the contract completion date of less than 2 weeks 
based upon the most recent schedule update at the time of the NTP or constructive direction issued for 
the change. Such a request shall be in accordance with the requirements of other appropriate Contract 
Clauses and shall include, as a minimum: 
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3.7.2.1. A list of affected activities, with their associated project schedule activity number.

3.7.2.2. A brief explanation of the causes of the change

3.7.2.3. An analysis of the overall impact of the changes proposed.

3.7.2.4. A sub-network of the affected area

Identify activities impacted in each justification for change by a unique activity code contained in the 
required data file.

3.7.3. Additional Submission Requirements

The Contracting Officer may request an interim update with revised activities for any requested time 
extension of over 2 weeks. Provide this disk within 4 days of the Contracting Officer's request.

3.7.4. If Progress Falls Behind the Approved Project Schedule

3.7.4.1. Should progress fall behind the approved schedule (more than 20 work days of negative float) 
due to Contractor generated problems, promptly provide a supplemental recovery or completion schedule 
that illustrates its efforts to regain time to assure a completion by the required contract completion date.

3.7.4.2. The supplemental recovery or completion schedule will not replace the original, approved 
schedule as the official contract schedule. Continue to update the original, approved schedule on at least 
a monthly basis.  In addition, the Contractor and the Contracting Officer will monitor the supplemental 
recovery or completion schedule on at least a bi-weekly basis to determine its effect on regaining the rate 
of progress to assure project completion by the contractually required completion date.

3.7.4.3. Do not artificially improve progress by simply revising the schedule logic, modifying or adding 
constraints, or shortening future work activity durations.   Resource and manpower load the supplemental 
recovery schedule or completion schedule with crew size and productivity for each remaining activity, 
indicating overtime, weekend work, and/or double shifts needed to regain the schedule, in accordance 
with FAR 52.236.15, without additional cost to the Government.  Indicate assumptions made and the 
basis for any logic, constraint, or duration changes used in the creation of the supplemental recovery or 
completion schedule in a narrative submitted for the Contracting Officer’s approval.  Any additional 
resources or manpower must be evident at the work site.  Do not modify the official contract schedule to 
include these assumptions.

3.7.4.4. Failure to perform work and maintain progress in accordance with the supplemental recovery or 
completion schedule may result in an interim and final unsatisfactory performance rating and/or may 
result in corrective action by the Contracting Officer in accordance with FAR 52.236-15.

3.8. DIRECTED CHANGES

If the NTP is issued for changes prior to settlement of price and/or time, submit proposed schedule 
revisions to the Contracting Officer within 2 weeks of the NTP being issued. The Contracting Officer will 
approve proposed revisions to the schedule prior to inclusion of those changes within the project 
schedule. If the Contractor fails to submit the proposed revisions, the Contracting Officer may furnish the 
Contractor with suggested revisions to the project schedule. The Contractor shall include these revisions 
in the project schedule until revisions are submitted and final changes and impacts have been negotiated. 
If the Contractor has any objections to the revisions furnished by the Contracting Officer, advise the 
Contracting Officer within 2 weeks of receipt of the revisions. Regardless of the objections, the Contractor 
shall continue to update the schedule with the Contracting Officer's revisions until a mutual agreement in 
the revisions is reached. If the Contractor fails to submit alternative revisions within 2 weeks of receipt of 
the Contracting Officer's proposed revisions, the Contractor will be deemed to have concurred with the 
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Contracting Officer's proposed revisions. The proposed revisions will then be the basis for an equitable 
adjustment for performance of the work.

3.9. WEEKLY PROGRESS MEETINGS

3.9.1. The Government and the Contractor shall meet weekly (or as otherwise mutually agreed to) 
between the meetings described in paragraph PERIODIC SCHEDULE UPDATE MEETINGS for the 
purpose of jointly reviewing the actual progress of the project as compared to the as planned progress 
and to review planned activities for the upcoming two weeks. The then current and approved schedule 
update shall be used for the purposes of this meeting and for the production and review of reports. The 
Contractor’s Project Manager and the Authorized Representative of the Contracting Officer shall attend. 
The weekly progress meeting will address the status of RFI’s, RFP’s and Submittals.

3.9.2. Provide a bar chart produced by the scheduling software, organized by Total Float and Sorted by 
Early Start Date, and a two week “look-ahead” schedule by filtering all schedule activities to show only 
current ongoing activities and activities schedule to start during the upcoming two weeks, organized by 
Work Area Code (AREA) and sorted by Early Start Date.

3.9.3. The Government and the Contractor shall jointly review the reports. If it appears that activities on 
the longest path(s) which are currently driving the calculated completion date (driving activities), are not 
progressing satisfactorily and therefore could jeopardize timely project completion, corrective action must 
be taken immediately. Corrective action includes but is not limited to: increasing the number of work 
crews; increasing the number of work shifts; increasing the number of hours worked per shift; and 
determining if Government responsibility coded activities require Government corrective action.

3.10. OWNERSHIP OF FLOAT

Float available in the schedule, at any time, shall not be considered for the exclusive use of either the 
Government or the Contractor.

3.11. TRANSFER OF SCHEDULE DATA INTO RMS/QCS
Download and upload the schedule data into the Resident Management System (RMS) prior to RMS 
databases being transferred to the Government and is considered to be additional supporting data in a 
form and detail required by the Contracting Officer pursuant to FAR 52.232-5 - Payments under Fixed-
Price Construction Contracts. The receipt of a proper payment request pursuant to FAR 52.232-27 - 
Prompt Payment for Construction Contracts is contingent upon the Government receiving both 
acceptable and approvable hard copies and electronic export from QCS of the application for progress 
payment.

End of Section 01 32 01.00 10
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SECTION 01 33 00
SUBMITTAL PROCEDURES
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1.4. APPROVED OR CONCURRED WITH SUBMITTALS

1.5. DISAPPROVED SUBMITTALS

1.6. WITHHOLDING OF PAYMENT

1.7. GENERAL

1.8. SUBMITTAL REGISTER
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1.10. TRANSMITTAL FORM (ENG FORM 4025)

1.11. SUBMITTAL PROCEDURES
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1.15. STAMPS
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1.0 GENERAL

1.1. DEFINITIONS

1.1.1. Submittal

Contract Clauses "FAR 52.236-5, Material and Workmanship," paragraph (b) and "FAR 52.236-21, 
Specifications and Drawings for Construction," paragraphs (d), (e), and (f) apply to all "submittals."

1.1.2. Submittal Descriptions (SD)

Submittals requirements are specified in the technical sections.  Submittals are identified by SD numbers 
and titles as follows.

SD-01 Preconstruction Submittals

 Certificates of insurance.
 Surety bonds.
 List of proposed subcontractors.
 List of proposed products.
 Construction Progress Schedule.
 Submittal register.
 Schedule of prices.
 Accident Prevention Plan.
 Work plan.
 Quality control plan.
 Environmental protection plan.

SD-02 Shop Drawings

 Drawings, diagrams and schedules specifically prepared to illustrate some portion of the work.
 Diagrams and instructions from a manufacturer or fabricator for use in producing the product and 
as aids to the Contractor for integrating the product or system into the project.
 Drawings prepared by or for the Contractor to show how multiple systems and interdisciplinary 
work will be coordinated.

SD-03 Product Data

 Catalog cuts, illustrations, schedules, diagrams, performance charts, instructions and brochures 
illustrating size, physical appearance and other characteristics of materials or equipment for some portion 
of the work.
 Samples of warranty language when the contract requires extended product warranties.

SD-04 Samples

 Physical examples of materials, equipment or workmanship that illustrate functional and aesthetic 
characteristics of a material or product and establish standards by which the work can be judged.
 Color samples from the manufacturer's standard line (or custom color samples if specified) to be 
used in selecting or approving colors for the project.
 Field samples and mock-ups constructed on the project site establish standards by which the 
ensuring work can be judged.  Includes assemblies or portions of assemblies that are to be incorporated 
into the project and those which will be removed at conclusion of the work.

SD-05 Design Data

 Calculations, mix designs, analyses or other data pertaining to a part of work.
 Design submittals, design substantiation submittals and extensions of design submittals.
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SD-06 Test Reports

 Report signed by authorized official of testing laboratory that a material, product or system 
identical to the material, product or system to be provided has been tested in accord with specified 
requirements.  (Testing must have been within three years of date of contract award for the project.)
 Report which includes findings of a test required to be performed by the Contractor on an actual 
portion of the work or prototype prepared for the project before shipment to job site.
 Report which includes finding of a test made at the job site or on sample taken from the job site, 
on portion of work during or after installation.
 Investigation reports.
 Daily checklists.
 Final acceptance test and operational test procedure.

SD-07 Certificates

 Statements printed on the manufacturer's letterhead and signed by responsible officials of 
manufacturer of product, system or material attesting that product, system or material meets specification 
requirements.  Must be dated after award of project contract and clearly name the project.
 Document required of Contractor, or of a supplier, installer or subcontractor through Contractor, 
the purpose of which is to further quality of orderly progression of a portion of the work by documenting 
procedures, acceptability of methods or personnel qualifications.
 Confined space entry permits.
 Text of posted operating instructions.

SD-08 Manufacturer's Instructions

 Preprinted material describing installation of a product, system or material, including special 
notices and Material Safety Data sheets concerning impedances, hazards and safety precautions.

SD-09 Manufacturer's Field Reports

 Documentation of the testing and verification actions taken by manufacturer's representative to 
confirm compliance with manufacturer's standards or instructions.
 Factory test reports.

SD-10 Operation and Maintenance Data

 Data that is furnished by the manufacturer, or the system provider, to the equipment operating 
and maintenance personnel. This data is needed by operating and maintenance personnel for the safe 
and efficient operation, maintenance and repair of the item.

SD-11 Closeout Submittals

 Documentation to record compliance with technical or administrative requirements or to establish 
an administrative mechanism.

1.1.3. Approving Authority

Office authorized to approve submittal.

1.1.4. Work

As used in this section, on- and off-site construction required by contract documents, including labor 
necessary to produce submittals, construction, materials, products, equipment, and systems incorporated 
or to be incorporated in such construction.

1.2. NOT USED
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1.3. SUBMITTAL CLASSIFICATION

Submittals are classified as follows:

1.3.1. Designer of Record Approved (DA)

1.3.1.1. Designer of Record (DOR) approval is required for all extensions of design, critical materials, 
equipment whose compatibility with the entire system must be checked, and other items as designated by 
the Contracting Officer.  Within the terms of the Contract Clause entitled "Specifications and Drawings for 
Construction", they are considered to be "shop drawings".  Provide the Government the number of copies 
designated hereinafter of all DOR approved submittals, after the DOR has taken appropriate action. The 
DOR shall ensure that submittals conform to the Solicitation, the Accepted Proposal and the completed 
design, however see below for those submittals proposing a deviation to the contract or a substitution of a 
material, system, or piece of equipment that was identified by manufacturer, brand name or model 
description in the accepted contract proposal.

1.3.1.2. The DOR shall ensure that the submittals comply with all applicable Buy American Act and Trade 
Agreement Act clauses in the contract.  The DOR may confer with the Contracting Officer's 
Representative for advice and interpretation of those clauses, as necessary.

1.3.1.3. The Government may, but is not required to, review any or all DOR approved submittals for 
conformance to the solicitation, accepted proposal and the completed design.  Except for submittals 
designated as deviating from the Solicitation, the Accepted Proposal or completed design, the Contractor 
may proceed with acquisition and installation upon DOR approval.  Government Approved (GA)

1.3.2. Government Approved (GA)

Government approval is required for any item specifically designated as requiring Government approval 
in the Solicitation, for internal and external color finish selections and other items as designated by the 
Contracting Officer.  Within the terms of the Contract Clause entitled "Specifications and Drawings for 
Construction," they are considered to be "shop drawings."

1.3.3. Government Conformance Review of Design (CR)

The Government will review all intermediate and final design submittals for conformance with the 
technical requirements of the solicitation. Section 01 33 16 DESIGN AFTER AWARD covers the design 
submittal and review process in detail.  Review will be only for conformance with the applicable codes, 
standards and contract requirements. Design data includes the design documents described in Section 
01 33 16 DESIGN AFTER AWARD. Generally, design submittals should be identified as SD-05 Design 
Data submittals.

1.3.4. Designer of Record Approved/Government Conformance Review (DA/CR)

1.3.4.1. Deviations to the Accepted Design. Designer of Record approval and the Government’s 
concurrence are required for any proposed deviation from the accepted design which still complies with 
the contract (the Solicitation and Accepted Proposal) before the Contractor is authorized to proceed with 
material acquisition or installation.  Within the terms of the Contract Clause entitled "Specifications and 
Drawings for Construction", they are considered to be "shop drawings.”  If necessary to facilitate the 
project schedule, the Contractor and the DOR may discuss a submittal proposing a deviation with the 
Contracting Officer's Representative prior to officially submitting it to the Government.  However, the 
Government reserves the right to review the submittal before providing an opinion, if it deems it 
necessary.  In any case, the Government will not formally agree to or provide a preliminary opinion on 
any deviation without the DOR's approval or recommended approval.  The Government reserves the right 
to non-concur with any deviation from the design, which may impact furniture, furnishings, equipment 
selections or operations decisions that were made, based on the reviewed and concurred design.
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1.3.4.2. Substitutions. Unless prohibited or provided for otherwise elsewhere in the Contract, where the 
accepted contract proposal named products, systems, materials or equipment by manufacturer, brand 
name and/or by model number or other specific identification, and the Contractor desires to substitute 
manufacturer or model after award, submit a requested substitution for Government concurrence. Include 
substantiation, identifying information and the DOR’s approval, as meeting the contract requirements and 
that it is equal in function, performance, quality and salient features to that in the accepted contract 
proposal.

1.3.5. Designer of Record Approved/Government Approved (DA/GA)

Any proposed deviation to the solicitation and/or the accepted proposal constitutes a change to the 
contract.  In addition to the above stated requirements for proposed deviations to the accepted design, 
both Designer of Record and Government Approval and, where applicable, a contract modification are 
required before the Contractor is authorized to proceed with material acquisition or installation for any 
proposed deviation to the contract.  Within the terms of the Contract Clause entitled "Specifications and 
Drawings for Construction", they are considered to be "shop drawings".  The Government reserves the 
right to accept or reject any such proposed deviation at its discretion. 

1.3.6. Information Only

All submittals not requiring Designer of Record or Government approval will be for information only.  
Provide the Government “For Information Only” copies of all submittals not requiring Government 
approval or concurrence, after the Designer of Record has taken the appropriate action.

1.4. APPROVED OR CONCURRED WITH  SUBMITTALS

Do not construe the Contracting Officer's approval of or concurrence with submittals as a complete check, 
but only that design, general method of construction, materials, detailing and other information appear to 
meet the Solicitation and Accepted Proposal.  Approval or concurrence will not relieve the Contractor of 
the responsibility for any error which may exist, as the Contractor under the Contractor Quality Control 
(CQC) requirements of this contract is responsible for design, dimensions, all design extensions, such as 
the design of adequate connections and details, etc., and the satisfactory construction of all work.  The 
Government won’t consider re-submittals for the purpose of substituting previously approved materials or 
equipment unless accompanied by an explanation of why a substitution is necessary.

1.5. DISAPPROVED SUBMITTALS

Make all corrections required by the Contracting Officer, obtain the Designer of Record's approval when 
applicable, and promptly furnish a corrected submittal in the form and number of copies specified for the 
initial submittal. Resubmit any "information only" submittal found to contain errors or unapproved 
deviations from the Solicitation or Accepted Proposal as one requiring "approval" action, requiring both 
Designer of Record and Government approval.  If the Contractor considers any correction indicated on 
the submittals to constitute a change to the contract, provide prompt notice in accordance with the 
Contract Clause "Changes" to the Contracting Officer.

1.6. WITHHOLDING OF PAYMENT

No payment for materials incorporated in the work will be made if all required Designer of Record or 
required Government approvals have not been obtained. No payment will be made for any materials 
incorporated into the work for any conformance review submittals or information only submittals found to 
contain errors or deviations from the Solicitation or Accepted Proposal.

1.7. GENERAL
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Make submittals as required by the specifications.  The Contracting Officer may request submittals in 
addition to those specified when deemed necessary to adequately describe the work covered in the 
respective sections.  Units of weights and measures used on all submittals shall be the same as those 
used in the contract drawings. Each submittal shall be complete and in sufficient detail to allow ready 
determination of compliance with contract requirements.  Prior to submittal, the Contractor’s Quality 
Control (CQC) System Manager and the Designer of Record, if applicable, shall check, approve, sign, 
and stamp all items, indicating action taken. Clearly idenify proposed deviations from the contract 
requirements.  Include items such as:  Contractor's, manufacturer's, or fabricator's drawings; descriptive 
literature including (but not limited to) catalog cuts, diagrams, operating charts or curves; test reports; test 
cylinders; samples; O&M manuals (including parts list); certifications; warranties; and other such required 
submittals.  Schedule and make submittals requiring Government approval prior to the acquisition of the 
material or equipment covered thereby.  Pick up and dispose of samples remaining upon completion of 
the work in accordance with manufacturer's Material Safety Data Sheets (MSDS) and in compliance with 
existing laws and regulations.

1.8. SUBMITTAL REGISTER (GA)

Develop a complete list of submittals, including each separate design package submittal.  Submit the 
initial submittal register within 15 days after Notice to Proceed, including, as a minimum, the design 
packages and other initial submittals required elsewhere in the contract. The Designer of Record shall 
identify required submittals in the specifications, and use the list to prepare the Submittal Register, 
utilizing the government-provided software, QCS (see Section 01 45 01.10), to create the ENG Form 
4288.  Appendix R is a preliminary submittal register input form for use with the Quality Management 
System and the Resident Office Management System (QCS and RMS). The Government will provide the 
Contractor the actual Excel Spreadsheet version of this sample input form after award to modify and to 
use for input into QCS.  The Excel Spreadsheet is not totally inputable into QCS, so additional keystroke 
input will be necessary. The sample input form is not all-inclusive. In addition, additional submittals may 
be required by other parts of the contract.  After award, the parties will meet to discuss contract specific 
(or task order specific for a task order contract) distribution for the submittals all-inclusive and additional 
submittals may be required by other parts of the contract. Develop and complete the submittal register as 
the design is completed.  Submit it to the Contracting Officer with the un-reviewed final design package 
submission or as soon as the design specifications are completed, if before the final design submission.  
When applicable, if the Contractor elects to fast track design and construction, using multiple design 
package submissions, update the submittal register to reflect the submittals associated with each design 
submission, clearly denoting all revisions to the previous submission.  The submittal register serves as a 
scheduling document for submittals and for control of submittal actions throughout the contract period. 
Coordinate the submit dates and need dates used in the submittal register with dates in the Contractor 
prepared progress schedule. Submit monthly updates to the submittal register showing the Contractor 
action codes and actual dates with Government action codes and actual dates or until all submittals have 
been satisfactorily completed. Revise and submit the submittal register when revising the progress 
schedule.

1.9. SCHEDULING

Schedule submittals covering component items forming a system or items that are interrelated to be 
coordinated and submitted concurrently.  Schedule certifications to be submitted with the pertinent 
drawings.  Allow adequate time (a minimum of 15 calendar days exclusive of mailing time) and show on 
the register for those items requiring Government approval or concurrence.  No delay damages or time 
extensions will be allowed for time lost in late submittals by the Contractor.  

1.10. TRANSMITTAL FORM (ENG FORM 4025)

Use the transmittal form (ENG Form 4025) for submitting submittals in accordance with the instructions 
on the reverse side of the form.  These forms will be furnished to the Contractor or are included in the 
QCS software if the Contractor is required to use QCS for this contract. Use a separate transmittal form 
for each specification section Complete this form by filling out all the heading blank spaces and identify 
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each item submitted.  Exercise special care to ensure proper listing of the specification paragraph and/or 
sheet number of the contract drawings pertinent to the data submitted for each item.

1.11. SUBMITTAL PROCEDURES

Make submittals as follows:

1.11.1. Procedures

The Government will further discuss detailed submittal procedures with the Contractor at the Post-Award 
Conference.

1.11.2. Deviations

For submittals which include proposed deviations requested by the Contractor, check the column 
"variation" of ENG Form 4025.  Set forth in writing the reason for any deviations and annotate such 
deviations on the submittal.  The Government reserves the right to rescind inadvertent approval of 
submittals containing unnoted deviations.

1.12. CONTROL OF SUBMITTALS

Carefully control his procurement operations to ensure that each individual submittal is made on or before 
the scheduled submittal date shown on the approved "Submittal Register."

1.13. GOVERNMENT APPROVED OR CONCURRED WITH SUBMITTALS

Upon completion of review of submittals requiring Government approval or concurrence, the Government 
will stamp and date the submittals as approved or concurred..  The Government will retain three (3) 
copies of the submittal and return one (1) copy(ies) of the submittal.  

1.14. INFORMATION ONLY SUBMITTALS

Normally submittals for information only will not be returned.  Approval of the Contracting Officer is not 
required on information only submittals.  The Government reserves the right to require the Contractor to 
resubmit any item found not to comply with the contract.  This does not relieve the Contractor from the 
obligation to furnish material conforming to the plans and specifications; will not prevent the Contracting 
Officer from requiring removal and replacement of nonconforming material incorporated in the work; and 
does not relieve the Contractor of the requirement to furnish samples for testing by the Government 
laboratory or for check testing by the Government in those instances where the technical specifications so 
prescribe. The Government will retain one (1) copies of information only submittals.

1.15. STAMPS

Use stamps similar to the following on the submittal data to certify that the submittal meets contract 
requirements:

CONTRACTOR

(FIRM NAME)

Approved
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Approved with corrections as noted on submittal data and/or attached 
sheet(s)

Signature:

Title:

Date:

For design-build construction, both the Contractor Quality Control System Manager and the 
Designer of Record shall stamp and sign to certify that the submittal meets contract requirements.
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SECTION 01 33 16
DESIGN AFTER AWARD

1.0 GENERAL INFORMATION

1.1. INTRODUCTION

1.2. DESIGNER OF RECORD

2.0 PRODUCTS (Not Applicable)

3.0 EXECUTION

3.1. PRE-WORK ACTIVIES & CONFERENCES

3.1.1. Design Quality Control Plan

3.1.2. Post Award Conference

3.1.3. Partnering & Project Progress Processes

3.1.4. Initial Design Conference

3.1.5. Pre-Construction Conference

3.2. STAGES OF DESIGN SUBMITTALS AND OVER THE SHOULDER PROGRESS REVIEWS

3.2.1. Site/Utilities

3.2.2. Interim Design Submittals

3.2.3. Over-the-Shoulder Progress Reviews

3.2.4. Final Design Submissions

3.2.5. Design Complete Submittals

3.2.6. Holiday Periods for Government Review or Actions

3.2.7. Late Submittals and Reviews

3.3. DESIGN CONFIGURATION MANAGEMENT

3.3.1. Procedures

3.3.2. Tracking Design Review Comments

3.3.3. Design and Code Checklists

3.4. INTERIM DESIGN REVIEWS AND CONFERENCES

3.4.1. General

3.4.2. Procedures
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3.4.3. Conference Documentation

3.5. INTERIM DESIGN REQUIREMENTS

3.5.1. Drawings

3.5.2. Design Analyses

3.5.3. Geotechnical Investigations and Reports

3.5.4. LEED Documentation

3.5.5. Energy Conservation

3.5.6. Specifications

3.5.7. Building Rendering

3.5.8. Interim Building Design Contents

3.6. FINAL DESIGN REVIEWS AND CONFERENCES

3.7. FINAL DESIGN REQUIREMENTS

3.7.1. Drawings

3.7.2. Design Analysis

3.7.3. Specifications

3.7.4. Submittal Register

3.7.5. Preparation of DD Form 1354 (Transfer of Real Property)

3.7.6. Acceptance and Release for Construction

3.8. DESIGN COMPLETE CONSTRUCTION DOCUMENT REQUIREMENTS

3.9. SUBMITTAL DISTRIBUTION, MEDIA AND QUANTITIES

3.9.1. Submittal Distribution and Quantities

3.9.2. Web based Design Submittals

3.9.3. Mailing of Design Submittals

3.10. AS-BUILT DOCUMENTS

ATTACHMENT A STRUCTURAL INTERIOR DESIGN (SID) REQUIREMENTS

ATTACHMENT B  FURNITURE, FIXTURES AND EQUIPMENT REQUIREMENTS

ATTACHMENT C TRACKING COMMENTS IN DRCHECKS

ATTACHMENT D SAMPLE FIRE PROTECTION AND LIFE SAFETY CODE REVIEW
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ATTACHMENT E LEED SUBMITTALS

ATTACHMENT F BUILDING INFORMATION MODELING REQUIREMENTS

ATTACHMENT G DESIGN SUBMITTAL DIRECTORY AND SUBDIRECTORY FILE ARRANGEMENT
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1.0 GENERAL INFORMATION

1.1. INTRODUCTION

1.1.1. The information contained in this section applies to the design required after award.  After 
award, the Contractor will develop the accepted proposal into the completed design, as described herein.

1.1.2. The Contractor may elect to fast track the design and construction that is, proceed with 
construction of parts of the sitework and facilities prior to completion of the overall design.  To facilitate 
fast tracking, the Contractor may elect to divide the design into no more than six (6) design packages per 
major facility type and no more than three (3) design packages for site and associated work.  Designate 
how it will package the design, consistent with its overall plan for permitting (where applicable) and 
construction of the project.  See Sections 01 33 00 SUBMITTAL PROCEDURES and 01 32 01.00 10 
PROJECT SCHEDULE for requirements for identifying and scheduling the design packaging plan in the 
submittal register and project schedule.  See also Sections 01 10 00 STATEMENT OF WORK and 01 57 
20.00 10 ENVIRONMENTAL PROTECTION for any specified permit requirements.  If early procurement 
of long-lead item construction materials or installed equipment, prior to completion of the associated 
design package, is necessary to facilitate the project schedule, also identify those long-lead items and 
how it will assure design integrity of the associated design package to meet the contract requirements 
(The Contract consists of the Solicitation requirements and the accepted proposal).  Once the 
Government is satisfied that the long-lead items meet the contract requirements, the Contracting Officer 
will allow the Contractor to procure the items at its own risk.

1.1.3. The Contractor may proceed with the construction work included in a separate design 
package after the Government has reviewed the final (100%) design submission for that package, review 
comments have been addressed and resolved to the Government's satisfaction and the Contracting 
Officer (or the Administrative Contracting Officer) has agreed that the design package may be released 
for construction.  

1.1.4. INTEGRATED DESIGN. To the maximum extent permitted for this project, use a 
collaborative, integrated design process for all stages of project delivery with comprehensive performance 
goals for siting, energy, water, materials and indoor environmental quality and ensures incorporation of 
these goals. Consider all stages of the building lifecycle, including deconstruction.

1.2. DESIGNER OF RECORD

Identify, for approval, the Designer of Record (“DOR”) that will be responsible for each area of design.  
One DOR may be responsible for more than one area.  Listed, Professional Registered, DOR(s) shall 
account for all areas of design disciplines.  The DOR’s shall stamp, sign, and date each design drawing 
and other design deliverables under their responsible discipline at each design submittal stage (see 
contract clause Registration of Designers).  If the deliverables are not ready for release for construction, 
identify them as "preliminary" or "not for release for construction" or by using some other appropriate 
designation.  The DOR(s) shall also be responsible for maintaining the integrity of the design and for 
compliance with the contract requirements through construction and documentation of the as-built 
condition by coordination, review and approval of extensions of design, material, equipment and other 
construction submittals, review and approval or disapproval of requested deviations to the accepted 
design or to the contract, coordination with the Government of the above activities, and by performing 
other typical professional designer responsibilities.

2.0 PRODUCTS (Not Applicable)

3.0 EXECUTION

3.1. PRE-WORK ACTIVITIES & CONFERENCES
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3.1.1. Design Quality Control Plan

Submit for Government acceptance, a Design Quality Control Plan in accordance with Section 01 45 
04.00 10 CONTRACTOR QUALITY CONTROL before design may proceed.

3.1.2. Post Award Conference

3.1.2.1. The government will conduct a post award contract administration conference at the project site, 
as soon as possible after contract award.  This will be coordinated with issuance of the contract notice to 
proceed (NTP).  The Contractor and major sub-contractor representatives shall participate.  All designers 
need not attend this first meeting. Government representatives will include COE project delivery team 
members, facility users, facility command representatives, and installation representatives.  The 
Government will provide an agenda, meeting goals, meeting place, and meeting time to participants prior 
to the meeting.

3.1.2.2. The post award conference shall include determination and introduction of contact persons, their 
authorities, contract administration requirements, discussion of expected project progress processes, and 
coordination of subsequent meetings for quality control (see Section 01 45 04.00 10 CONTRACTOR 
QUALITY CONTROL), Partnering (see below and SCR:  Partnering), and the initial design conference 
(see below).  

3.1.2.3. The government will introduce COE project delivery team members, facility users, facility 
command representatives, and installation representatives.  The DB Contractor shall introduce major 
subcontractors, and other needed staff.  Expectations and duties of each person shall be defined for all 
participants.  A meeting roster shall be developed and distributed by the government with complete 
contact information including name, office, project role, phone, mailing and physical address, and email 
address.

3.1.3. Partnering & Project Progress Processes

3.1.3.1. The initial Partnering conference may be scheduled and conducted at any time with or following 
the post award conference.  The Government proposes to form a partnership with the DB Contractor to 
develop a cohesive building team.  This partnership will involve the COE project delivery team members, 
facility users, facility command representatives, installation representatives, Designers of Record, major 
subcontractors, contractor quality control staff, and contractor construction management staff.  This 
partnership will strive to develop a cooperative management team drawing on the strengths of each team 
member in an effort to achieve a quality project within budget and on schedule.  This partnership will be 
bilateral in membership and participation will be totally voluntary.  All costs, excluding labor and travel 
expenses, shall be shared equally between the Government and the Contractor.  The Contractor and 
Government shall be responsible for their own labor and travel costs.  Normally, partnering meetings will 
be held at or in the vicinity of the project installation. 

3.1.3.2. As part of the partnering process, the Government and Contractor shall develop, establish, and 
agree to comprehensive design development processes including conduct of conferences, expectations 
of design development at conferences, fast-tracking, design acceptance, Structural Interior Design (SID)/ 
Furniture, Fixtures & Equipment (FF&E) design  approval, project closeout, etc.  The government will 
explain contract requirements and the DB Contractor shall review their proposed project schedule and 
suggest ways to streamline processes.

3.1.4. Initial Design Conference

The initial design conference may be scheduled and conducted at the project installation any time after 
the post award conference, although it is recommended that the partnering process be initiated with or 
before the initial design conference. Any design work conducted after award and prior to this conference 
should be limited to site and is discouraged for other items.  All Designers of Record shall participate in 
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the conference.  The purpose of the meeting is to introduce everyone and to make sure any needs the 
contractor has are assigned and due dates established as well as who will get the information.  See also 
Attachment F, BUILDING INFORMATION MODELING REQUIREMENTS for discussion concerning the 
BIM Implementation Plan demonstration at this meeting.  The DB Contractor shall conduct the initial 
design conference.

3.1.5. Pre-Construction Conference

Before starting construction activities, the Contractor and Government will jointly conduct a pre-
construction administrative conference to discuss any outstanding requirements and to review local 
installation requirements for start of construction.  It is possible there will be multiple Pre-Construction 
Conferences based on the content of the design packages selected by the Contractor. The Government 
will provide minutes of this meeting to all participants.

3.2. STAGES OF DESIGN SUBMITTALS AND OVER THE SHOULDER PROGRESS REVIEWS 

The stages of design submittals described below define Government expectations with respect to process 
and content.  The Contractor shall determine how to best plan and execute the design and review 
process for this project, within the parameters listed below.  As a minimum, the Government expects to 
see at least one interim design submittal, at least one final design submittal before construction of a 
design package may proceed and at least one Design Complete submittal that documents the accepted 
design.  The Contractor may sub-divide the design into separate packages for each stage of design and 
may proceed with construction of a package after the Government accepts the final design for that 
package.  See discussion on waivers to submission of one or more intermediate design packages where 
the parties partner during the design process.  See also Attachment F, BUILDING INFORMATION 
MODELING REQUIREMENTS for discussion concerning BIM and the various stages of design submittals 
and over-the-shoulder progress reviews.

3.2.1. Site/Utilities

To facilitate fast-track design-construction activities the contractor may submit a final (100%) site and 
utility design as the first design submittal or it may elect to submit interim and final site and utility design 
submittals as explained below.  Following review, resolution, and incorporation of all Government 
comments, and submittal of a satisfactory set of site/utility design documents, after completing all other 
pre-construction requirements in this contract and after the pre-construction meeting, the Government will 
allow the Contractor to proceed with site development activities, including demolition where applicable, 
within the parameters set forth in the accepted design submittal. For the first site and utility design 
submission, whether an interim or final, the submittal review, comment, and resolution times from this 
specification apply, except that the Contractor shall allow the Government a 14 calendar day review 
period, exclusive of mailing time.  No on-site construction activities shall begin prior to written Government 
clearance to proceed.

3.2.2. Interim Design Submittals

The Contractor may submit either a single interim design for review, representing a complete package 
with all design disciplines, or split the interim design into smaller, individual design packages as it deems 
necessary for fast-track construction purposes.   As required in Section 01 32 01.00 10 PROJECT 
SCHEDULE, the Contractor shall schedule its design and construction packaging plan to meet the 
contract completion period.  This submission is the Government's primary opportunity to review the 
design for conformance to the solicitation and to the accepted contract proposal and to the Building 
Codes at a point where required revisions may be still made, while minimizing lost design effort to keep 
the design on track with the contract requirements.  The requirements for the interim design review 
submittals and review conferences are described hereinafter.  This is not necessarily a hold point for the 
design process; the Contractor may designate the interim design submittal(s) as a snapshot and proceed 
with design development at its own risk.  See below for a waiver, where the parties establish an effective 
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over-the-shoulder progress review procedure through the partnering process that would eliminate the 
need for or expedite a formal intermediate design review on one or more individual design packages.

3.2.3. Over-the-Shoulder Progress Reviews

To facilitate a streamlined design-build process, the Government and the Contractor may agree to one-
on-one reviewer or small group reviews, electronically, on-line (if available within the Contractor's 
standard design practices) or at the Contractor's design offices or other agreed location, when practicable 
to the parties.  The Government and Contractor will coordinate such reviews to minimize or eliminate 
disruptions to the design process.  Any data required for these reviews shall normally be provided in 
electronic format, rather than in hard copy.  If the Government and Contractor establish and implement an 
effective, mutually agreeable partnering procedure for regular (e.g., weekly) over-the shoulder review 
procedures that allow the Government reviewers the opportunity to keep fully informed of the progress, 
contents, design intent, design documentation, etc. of the design package, the Government will agree to 
waive or to expedite the formal intermediate design review period for that package.  The Contractor shall 
still be required to submit the required intermediate design documentation, however the parties may 
agree to how that material will be provided, in lieu of a formal consolidated submission of the package.  It 
should be noted that Government funding is extremely limited for non-local travel by design reviewers, so 
the maximum use of virtual teaming methods must be used.  Some possible examples include electronic 
file sharing, interactive software with on-line or telephonic conferencing, televideo conferencing, etc.  The 
Government must still perform its Code and Contract conformance reviews, so the Contractor is 
encouraged to partner with the reviewers to find ways to facilitate this process and to facilitate meeting or 
bettering the design-build schedule. The Contractor shall maintain a fully functional configuration 
management system as described herein to track design revisions, regardless of whether or not there is a 
need for a formal intermediate design review. The formal intermediate review procedures shall form the 
contractual basis for the official schedule, in the event that the partnering process determines that the 
formal intermediate review process to be best suited for efficient project execution.  However, the 
Government pledges to support and promote the partnering process to work with the Contractor to find 
ways to better the design schedule.  

3.2.4. Final Design Submissions

This submittal is required for each design package prior to Government acceptance of that design 
package for construction.  The requirements for the final design submittal review conferences and the 
Government's acceptance for start of construction are described herein after.

3.2.5. Design Complete Submittals

After the final design submission and review conference for a design package, revise the design package 
to incorporate the comments generated and resolved in the final review conferences, perform and 
document a back-check review and submit the final, design complete documents, which shall represent 
released for construction documents.  The requirements for the design complete submittals are described 
hereinafter.

3.2.6. Holiday Periods for Government Review or Actions

Do not schedule meetings, Government reviews or responses during the last two weeks of December or 
other designated Government Holidays (including Friday after Thanksgiving).  Exclude such dates and 
periods from any durations specified herein for Government actions.

3.2.7. Late Submittals and Reviews

If the Contractor cannot meet its scheduled submittal date for a design package, it must revise the 
proposed submittal date and notify the government in writing, at least one (1) week prior to the submittal, 
in order to accommodate the Government reviewers’ other scheduled activities. If a design submittal is 
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over one (1) day late in accordance with the latest revised design schedule, or if notification of a proposed 
design schedule change is less than seven (7) days from the anticipated design submission receipt date, 
the Government review period may be extended up to seven (7) days due to reviewers’ schedule 
conflicts. If the Government is late in meeting its review commitment and the delay increases the 
Contractor’s cost or delays completion of the project, the Suspension of Work and Defaults clauses 
provide the respective remedy or relief for the delay.

3.3. DESIGN CONFIGURATION MANAGEMENT

3.3.1. Procedures

Develop and maintain effective, acceptable design configuration management (DCM) procedures to 
control and track all revisions to the design documents after the Interim Design Submission through 
submission of the As-Built documents.  During the design process, this will facilitate and help streamline 
the design and review schedule.  After the final design is accepted, this process provides control of and 
documents revisions to the accepted design (See Special Contract Requirement: Deviating From the 
Accepted Design). The system shall include appropriate authorities and concurrences to authorize 
revisions, including documentation as to why the revision must be made.  Include the DCM procedures in 
the Design Quality Control Plan.  The DCM data shall be available to the Government reviewers at all 
times.  The Contractor may use its own internal system with interactive Government concurrences, where 
necessary or may use the Government's “DrChecks Design Review and Checking System” (see below 
and Attachment C).

3.3.2. Tracking Design Review Comments

Although the Contractor may use its own internal system for overall design configuration management, 
the Government and the Contractor shall use the DrChecks Design Review and Checking System to 
initiate, respond to, resolve and track Government design compliance review comments.  This system 
may be useful for other data which needs to be interactive or otherwise available for shared use and 
retrieval.  See Attachment C for details on how to establish an account and set-up the DrChecks system 
for use on the project.

3.3.3. Design and Code Checklists

Develop and complete various discipline-specific checklists to be used during the design and quality 
control of each submittal.  Submit these completed checklists with each design submittal, as applicable, 
as part of the project documentation.  See Section 01 45 04.00 10 Contractor Quality Control, Attachment 
D for a Sample Fire Protection and Life Safety Code review checklist and Attachment E for LEED 
SUBMITTALS.

3.4. INTERIM DESIGN REVIEWS AND CONFERENCES

3.4.1. General

At least one interim design submittal, review and review conference is required for each design package 
(except that, per paragraph 3.2.1, the Contractor may skip the interim design submission and proceed 
directly to final design on the sitework and utilities package).  The DB Contractor may include additional 
interim design conferences or over-the-shoulder reviews, as needed, to assure continued government 
concurrence with the design work.  Include the interim submittal review periods and conferences in the 
project schedule and indicate what part of the design work is at what percentage of completion.  The 
required interim design conferences shall be held when interim design requirements are reached as 
described below.  See also Paragraph: Over-the-Shoulder Progress Reviews for a waiver to the formal 
interim design review.

3.4.2. Procedures
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After receipt of an Interim Design submission, allow the Government fourteen (14) calendar days after 
receipt of the submission to review and comment on the interim design submittal.  For smaller design 
packages, especially those that involve only one or a few separate design disciplines, the parties may 
agree on a shorter review period or alternative review methods (e.g., over-the–shoulder or electronic file 
sharing), through the partnering process. For each interim design review submittal, the COR will furnish, 
to the Contractor, a single consolidated, validated listing of all comments from the various design sections 
and from other concerned agencies involved in the review process using the DrChecks Design Review 
and Checking System.  The review will be for conformance with the technical requirements of the 
solicitation and the Contractor's RFP proposal.  If the Contractor disagrees technically with any comment 
or comments and does not intend to comply with the comment, he/she must clearly outline, with ample 
justification, the reasons for noncompliance within five (5) days after receipt of these comments in order 
that the comment can be resolved.  Furnish disposition of all comments, in writing, through DrChecks.  
The Contractor is cautioned that if it believes the action required by any comment exceeds the 
requirements of this contract, that it should take no action and notify the COR in writing immediately.  The 
Interim Review conference will be held for each design submittal at the installation.  Bring the personnel 
that developed the design submittal to the review conference.  The conference will take place the week 
after the receipt of the comments by the Contractor.  For smaller fast-track packages that involve only a 
few reviewers, the parties may agree to alternative conferencing methods, such as teleconferencing, or 
televideo, where available, as determined through Partnering.

3.4.3. Conference Documentation

3.4.3.1. In order to facilitate and accelerate the Government code and contract conformance reviews, 
identify, track resolution of and maintain all comments and action items generated during the design 
process and make this available to the designers and reviewers prior to the Interim and subsequent 
design reviews.

3.4.3.2. The DB Contractor shall prepare meeting minutes and enter final resolution of all comments into 
DrChecks.  Copies of comments, annotated with comment action agreed on, will be made available to all 
parties before the conference adjourns.  Unresolved problems will be resolved by immediate follow-on 
action at the end of conferences.  Incorporate valid comments.  The Government reserves the right to 
reject design document submittals if comments are significant.  Participants shall determine if any 
comments are critical enough to require further design development prior to government concurrence.  
Participants shall also determine how to proceed in order to obtain government concurrence with the 
design work presented.

3.5. INTERIM DESIGN REQUIREMENTS

Interim design deliverables shall include drawings, specifications, and design analysis for the part of 
design that the Contractor considers ready for review.

3.5.1. Drawings

Include comments from any previous design conferences incorporated into the documents to provide an 
interim design for the “part” submitted.

3.5.2. Design Analyses

3.5.2.1. The designers of record shall prepare and present design analyses with calculations necessary to 
substantiate and support all design documents submitted.  Address design substantiation required by the 
applicable codes and references and pay particular attention to the following listed items:

3.5.2.2. For parts including sitework, include site specific civil calculations.

3.5.2.3. For parts including structural work, include structural calculations.  
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(a) Identify all loads to be used for design.

(b) Describe the method of providing lateral stability for the structural system to meet seismic and 
wind load requirements.  Include sufficient calculations to verify the adequacy of the method.

(c) Provide calculations for all principal roof, floor, and foundation members and bracing and 
secondary members.

(d) Provide complete seismic analyses for all building structural, mechanical, electrical, architectural, 
and building features as dictated by the seismic zone for which the facility is being constructed.

(e) Computer generated calculations must identify the program name, source, and version. Provide 
input data, including loads, loading diagrams, node diagrams, and adequate documentation to illustrate 
the design. The schematic models used for input must show, as a minimum, nodes/joints, 
element/members, materials/properties, and all loadings, induced settlements/deflections, etc., and a list 
of load combinations. Include an output listing for maximum/minimum stresses/forces and deflections for 
each element and the reactions for each loading case and combination.

(f) See also the Security (Anti-Terrorism) requirements below for members subject to Anti-Terrorist 
Force Protection (ATFP) and Progressive Collapse requirements.

(g) Fully coordinate and integrate the overall structural design between two different or interfacing 
construction types, such as modular and stick-built or multistory, stacked modular construction.  Provide 
substantiation of structural, consolidation/settlement analysis, etc., as applicable, through the interfaces.

3.5.2.4. For Security (Anti-Terrorism):  Provide a design narrative and calculations where applicable, 
demonstrating compliance with each of the 22 standards in UFC 4-010-01, which includes Design of 
Buildings to Resist Progressive Collapse (use the most recent version of UFC 4-023-03, regardless of 
references to any specific version in UFC 4-010-01).  Where sufficient standoff distance is not being 
provided, show calculations for blast resistance of the structural system and building envelope.  Show 
complete calculations for members subjected to ATFP loads, e.g., support members of glazed items 
(jambs, headers, sills) connections of windows to support members and connections of support members 
to the rest of the structure.   For 3 story and higher buildings, provide calculations to demonstrate 
compliance with progressive collapse requirements.

3.5.2.5. For parts including architectural work, include building floor area analysis.  

3.5.2.6. For parts including mechanical work, include HVAC analysis and calculations. Include complete 
design calculations for mechanical systems.  Include computations for sizing equipment, compressed air 
systems, air duct design, and U-factors for ceilings, roofs and exterior walls and floors.  Contractor shall 
employ commercially available energy analysis techniques to determine the energy performance of all 
passive systems and features.  Use of hourly energy load computer simulation is required (see paragraph 
3.5.5.2 for list of acceptable software).  Based on the results of calculations, provide a complete list of the 
materials and equipment proposed with the manufacturer's published cataloged product installation 
specifications and roughing-in data. 

3.5.2.7. For parts including life safety, include building code analysis and sprinkler and other suppression 
systems.  Notwithstanding the requirements of the Codes, address the following:

(a) A registered fire protection engineer (FPE) must perform all fire protection analyses.  Provide the 
fire protection engineer’s qualifications.  See Section 01 10 00, paragraph 5 for qualifications.

(b) Provide all references used in the design including Government design documents and industry 
standards used to generate the fire protection analysis.

(c) Provide classification of each building in accordance with fire zone, building floor areas and 
height and number of stories.
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(d) Provide discussion and description of required fire protection requirements including 
extinguishing equipment, detection equipment, alarm equipment and water supply.  Alarm and detection 
equipment shall interface to requirements of Electronic Systems.

(e) Provide hydraulic calculations based on water flow test for each sprinkler system to insure that 
flow and pressure requirements can be met with current water supply.  Include copies of Contractor's 
water flow testing done to certify the available water source.

3.5.2.8. For parts including plumbing systems:

(a) List all references used in the design.

(b) Provide justification and brief description of the types of plumbing fixtures, piping materials and 
equipment proposed for use.

(c) Detail calculations for systems such as sizing of domestic hot water heater and piping; natural 
gas piping; LP gas piping and tanks, fuel oil piping and tanks, etc., as applicable.

(d) When the geotechnical report indicates expansive soils are present, indicate in the first piping 
design submittal how piping systems will be protected against damage or backfall/backflow due to soil 
heave (from penetration of slab to the 5 foot building line).

3.5.2.9. For elevator systems:

(a) List all criteria codes, documents and design conditions used. 

(b) List any required permits and registrations for construction of items of special mechanical 
systems and equipment.

3.5.2.10. For parts including electrical work, include lighting calculations to determine maintained 
foot-candle levels, electrical load analysis and calculations, electrical short circuit and protective device 
coordination analysis and calculations and arc fault calculations. 

3.5.2.11. For parts including telecommunications voice/data (including SIPRNET, where 
applicable), include analysis for determining the number and placement of outlets

3.5.2.12. For Cathodic Protection Systems, provide the following stamped report by the licensed 
corrosion engineer or NACE specialist with the first design submission. The designer must be qualified to 
engage in the practice of corrosion control of buried or submerged metallic surfaces. He/she must be 
accredited or certified by the National Association of Corrosion Engineers (NACE) as a NACE Accredited 
Corrosion Specialist or a NACE certified Cathodic Protection Specialist, or must be a registered 
professional engineer with a minimum of five years experience in corrosion control and cathodic 
protection, Clearly describe structures, systems or components in soil or water to be protected.  Describe 
methods proposed for protection of each.

3.5.2.13. Air Barrier System:  Provide a narrative of the design and installation requirements for the 
Air Barrier system.  As part of the design quality control process an air barrier consultant shall review 
drawing details to assure that details of critical Air Barrier components are properly detailed and 
incorporated during the design drawings and process (i.e. window flashing details, penetration in air 
barrier details, door flashing details, roofing/ceiling barrier interface details and etc.).  Furnish the 
Government written review details and results.

3.5.2.14. Life Cycle Cost Analysis (LCCA) Documentation:  Sufficient documentation is required for 
all life cycle cost analyses required in paragraph 5 of  Section 01 10 00, the Statement of Work.   Each 
LCCA must be complete and substantial, sufficient of being read as a standalone document which 
defines all the parameters of the analysis.  Use of commercially available software programs to calculate 
life cycle costs are acceptable, however, provide the LCCA Documentation requirements, as outlined 
below in addition to any input/output documents generated by the software.   As a minimum, include the 
following items in the LCCA documentation:
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(a) Definition of Baseline Condition

(b) Narrative Identification/Explanation of Each Alternative Considered

(c) Energy Usage Analysis (Narrative explanation as well as computer outputs)

(d) Energy Costs Used (Source of Rate Structure or Utility Rates)

(e) First Cost of Baseline Condition and Each Alternative (Cost information must demonstrate 
inclusion of applicable components and sub-components - single line, lump sum cost estimates for the 
baseline or alternative conditions are not acceptable)

(f) Cyclical Replacement Costs (Identify data source for equipment/component life used)

(g) Annual/Recurring Maintenance Costs (Identify data source for required maintenance tasks and 
duration/cost of tasks)

(h) Salvage Values (Identify data source for equipment/component life used)

(i) Life Cycle Cost Results Including:

(1) Life Cycle Cost of the Baseline Condition

(2) Life Cycle Cost of Each Alternative Evaluated

(3) Simple Payback Calculations for Each Alternative

(4) Savings to Investment Ratio for Each Alternative

(5) Study Period Utilized

(6) Net Savings for Each Alternative (As Applicable)

(7) Narrative Discussion/Analysis of Results

(8) Uncertainty Analysis

(9) Certification that the analysis conducted and documented is compliant with the terms, 
instructions, and conditions of 10 CFR 436 Subpart A.

3.5.3. Geotechnical Investigations and Reports:  

3.5.3.1. The contractor’s licensed geotechnical engineer shall prepare a final geotechnical evaluation 
report, to be submitted along with the first foundation design submittal.  Make this information available as 
early as possible during the over-the-shoulder progress review process. Summarize the subsurface 
conditions and provide recommendations for the design of appropriate utilities, foundations, floor slabs, 
retaining walls, embankments, and pavements. Include compaction requirements for fill and backfill under 
buildings, sidewalks, other structures and open areas.  Recommend foundation systems to be used, 
allowable bearing pressures for footings, lateral load resistance capacities for foundation systems, 
elevations for footings, grade beams, slabs, etc.  Provide an assessment of post-construction settlement 
potential including total and differential.  Provide recommendations regarding lateral earth pressures 
(active, at-rest, passive) to be used in the design of retaining walls. Include the recommended spectral 
accelerations and Site Class for seismic design along with an evaluation of any seismic hazards and 
recommendations for mitigation, if required.  Include calculations to support the recommendations for 
bearing capacity, settlement, and pavement sections.  Include supporting documentation for all 
recommended design parameters such as Site Class, shear strength, earth pressure coefficients, friction 
factors, subgrade modulus, California Bearing Ratio (CBR), etc.  Provide earthwork recommendations, 
expected frost penetration, expected groundwater levels, recommendations for dewatering and 
groundwater control and the possible presence of any surface or subsurface features that may affect the 
construction of the project such as sinkholes, boulders, shallow rock, old fill, old structures, soft areas, or 
unusual soil conditions.  Include pH tests, salinity tests, resistivity measurements, etc., required to design 
corrosion control and grounding systems. Include the raw field data.  Arrange a meeting with the 
Government subsequent to completion and evaluation of the site specific geotechnical exploration to 
outline any differences encountered that are inconsistent with the Government provided preliminary soils 
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information. Clearly outline differences which require changes in the foundation type, or pavement and 
earthwork requirements from that possible and contemplated using the Government furnished preliminary 
soils investigation, which result in a change to the design or construction. Any equitable adjustment is 
subject to the provisions of the contract’s Differing Site Conditions Clause.

3.5.3.2. Vehicle Pavements: The Contractor’s geotechnical report shall contain flexible and rigid 
pavement designs, as applicable for the project, including design CBR and modulus of subgrade reaction 
and the required compaction effort for subgrades and pavement layers.  Provide Information on the types 
of base course materials available in the area and design strengths.

3.5.3.3. The Contractor and the professional geotechnical engineer consultant shall certify in writing that 
the design of the project has been developed consistent with the Contractor’s final geotechnical report.  
The certification shall be stamped by the consulting professional geotechnical engineer and shall be 
submitted with the first design submission.  If revisions are made to the initial design submission, a new 
certification shall be provided with the final design submission.

3.5.4. LEED Documentation:  

Assign a LEED Accredited Professional, responsible to track LEED planning, performance and 
documentation for each LEED credit through construction closeout. Incorporate LEED credits in the 
plans, specifications and design analyses.  Develop LEED supporting documentation as a separable 
portion of the Design Analysis and provide with each required design submittal. Include the LEED Project 
checklist for each non-exempt facility (one checklist may be provided for multiple facilities in accordance 
with the LEED-NC Application Guide for Multiple Buildings and On-Campus Building Projects and the 
LEED SUBMITTALS (Attachment E, herein) with each submittal. Final design submittal for each portion of 
the work must include all required design documentation relating to that portion of work (example - all site 
credit design documents with final site design). Submittal requirements are as indicated in Attachment E, 
LEED SUBMITTALS. Submit all documentation indicated on Attachment E as due at final design at final 
design submittal (for fast-track projects with multiple final design submittals, this shall be at the last 
scheduled final design submittal).  All project documentation related to LEED shall conform to USGBC 
requirements for both content and format, including audit requirements and be separate from other design 
analyses.  Maintain and update the LEED documentation throughout project progress to construction 
closeout and shall compile product data, receipts, calculations and other data necessary to substantiate 
and support all credits claimed. The Government may audit any or all individual credits.  Audit 
documentation is not required to be submitted unless requested. These requirements apply to all projects. 
If the project requires the Contractor to obtain USGBC certification, the Contractor shall also be 
responsible for obtaining USGBC certification and shall provide written evidence of certification with the 
construction closeout LEED documentation submittal. Install the USGBC building plaque at the location 
indicated by the Government upon receipt. If Contractor obtains USGBC interim design review, submit the 
USGBC review to the Government within 30 days of receipt for information only.

3.5.4.1. LEED Documentation for Technology Solution Set. If the Solicitation provides a Prescriptive 
Technology Solution Set, use of the Technology Solution set has no effect on LEED documentation 
requirements.  Provide all required LEED documentation, including energy analysis, in accordance with 
LEED requirements when using the Technology Solution Set.

3.5.5. Energy Conservation: 

3.5.5.1. Refer to Section 01 10 00, Paragraph 5.  Interim and Final Design submittals shall demonstrate 
that each building including the building envelope, HVAC systems, service water heating, power, and 
lighting systems meet the Mandatory Provisions and the Prescriptive Path requirements of ASHRAE 90.1.  
Use Compliance Documentation forms available from ASHRAE and included in the ASHRAE 90.1 User’s 
Manual for this purpose.  The Architectural Section of the Design Analysis shall include completed forms 
titled “Building Envelope Compliance Documentation Parts I and II”.  The Heating Ventilating and Air 
Conditioning (HVAC) Section of the Design Analysis shall include a completed form titled “HVAC 
Simplified Approach Option - Part I” if this approach is allowed by the Standard.  Otherwise, the HVAC 

Section: 01 33 16 W912QR-21920552 -0003

Thursday, August 16, 2012

Page 133 of 533



Section of the Design Analysis shall include completed forms titled “HVAC Mandatory Provisions - Part II” 
and “HVAC Prescriptive Requirements - Part III”.  The Plumbing Section of the Design Analysis shall 
include a completed form titled “Service Water Heating Compliance Documentation”.  The Electrical 
Section of the Design Analysis shall include an explanatory statement on how the requirements of 
ASHRAE 90.1 Chapter 8 Power were met.   The Electrical Section of the Design Analysis shall also 
include a completed form titled “Lighting Compliance Documentation”.

3.5.5.2. Interim and Final Design submittals which address energy consuming systems, (heating, cooling, 
service hot water, lighting, power, etc.) must also include calculations in a separate Energy Conservation 
Section of the Design Analysis which demonstrate and document (a) the baseline energy consumption for 
the facility or facilities under contract, that would meet the requirements of ANSI/ASHRAE/IESNA 
Standard 90.1 and (b) the energy consumption of the facility or facilities under contract utilizing the 
materials and methods required by this construction contract.  Use the USGBC Energy and Atmosphere 
(EA) Credit 1 compliance template / form or an equivalently detailed form for documenting compliance 
with the energy reduction requirements.  This template / form is titled PERFORMANCE RATING 
METHOD and is available when the project is registered for LEED.  The calculation methodology used for 
this documentation and analysis shall follow the guidelines set forth in Appendix G of ASHRAE 90.1, with 
two exceptions: a) receptacle and process loads may be omitted from the calculation; and b) the definition 
of the terms in the formula for Percentage Improvement found in paragraph G1.2 are modified as follows:  
Baseline Building Performance shall mean the annual energy consumption calculated for a building 
design intended for use as a baseline for rating above standard design meeting the minimum 
requirements of the energy standard, and Proposed Building Performance shall mean annual energy 
consumption calculated for the proposed building design intended for construction.  This calculation shall 
address all energy consuming systems in a single integrated methodology.  Include laboratory fume 
hoods and kitchen ventilation loads in the energy calculation.  They are not considered process loads. 
Individual calculations for heating, cooling, power, lighting, power, etc. systems will not be acceptable.  
The following building simulation software is acceptable for use in calculating building energy 
consumption:  Hourly Analysis Program (HAP) by Carrier Corp., TRACE 700 by Trane Corp., DOE-2 by 
US Department of Energy, EnergyPlus by DOD/DOE.

3.5.6. Specifications

Specifications may be any one of the major, well known master guide specification sources.  Uuse only 
one source.  Examples include specifications from  MASTERSPEC from the American Institute of 
Architects, SPECTEXT from Construction Specification Institute or Unified Facility Guide Specifications 
(UFGS using MASTERFORMAT 2004 numbering system), etc.  The UFGS are available through the 
“Whole Building Design Guide” website, using a websearch engine.  Manufacturers’ product 
specifications, utilizing CSI’s Manu-Spec, three part format may be used in conjunction with the selected 
specifications. The designers of record shall edit and expand the appropriate Specifications to insure that 
all project design requirements, current code requirements, and regulatory requirements are met.  
Specifications shall clearly identify, where appropriate, specific products chosen to meet the contract 
requirements (i.e., manufacturers’ brand names and model numbers or similar product information). Note 
that the UFGS are NOT written for Design-Build and must be edited appropriately.  For instance, they 
assume that the Government will approve most submittals, whereas in Design-Build, the Designer of 
Record has that action, unless this Solicitation requires Government approval for specific submittals. The 
Designer of Record should also note that some UFGS sections might either prescribe requirements 
exceeding the Government’s own design standards in applicable references or contain requirements that 
should be selected where appropriately required by the applicable references.  At any rate, where the 
UFGS are consistent with other major, well known master commercial guide specifications, then generally 
retain such requirements, as good practices.

3.5.7. Building Rendering

Present and provide a draft color computer, artist, or hand drawn rendering with the conceptual design 
submittal of the building exterior. Perspective renderings shall include a slightly overhead view of the 
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entire building to encompass elevations and the roof configuration of the building. After Government 
review and acceptance, provide a final rendering, including the following:

Three (3) 18” x 24” color prints, framed and matted behind glass with project title underneath the print.

One (1) Image file (high resolution) in JPG format on CD for those in the submittal distribution list.

3.5.8. Interim Building Design Contents

The following list represents what the Government considers should be included in the overall completed 
design for a facility or project. It is not intended to limit the contractor from providing different or additional 
information as needed to support the design presented, including the require design analyses discussed 
above. As the Contractor develops individual design packages and submits them for Interim review, 
include as much of the applicable information for an individual design package as is developed at the 
Interim design level for review purposes. These pieces shall be developed as the design progresses 
toward the design complete stage.

3.5.8.1. Lawn and Landscaping Irrigation System

3.5.8.2. Landscape, Planting and Turfing

3.5.8.3. Architectural

(a) Design Narrative

(b) Architectural Floor Plans, Typical Wall and Roof Sections, Elevations

(c) Finish schedule

(d) All required equipment

(e) Special graphics requirements

(f) Door and Window Schedules

(g) Hardware sets using BHMA designations

(h) Composite floor plan showing all pre-wired workstations

(i) Structural Interior Design (SID) package:  See ATTACHMENT A for specific requirements

(j) Furniture, Fixtures & Equipment (FF&E) design package:  See ATTACHMENT B for specific 
requirements

(k) Air Barrier Design: Details of all Air Barrier components,  (i.e. window flashing details, 
penetrations in air barrier details, door flashing details, roofing/ceiling barrier interface details and etc.)

3.5.8.4. Structural Systems. Include:

(a) Drawings showing principal members for roof and floor framing plans as applicable

(b) Foundation plan showing main foundation elements where applicable

(c) Typical sections for roof, floor, and foundation conditions

3.5.8.5. Plumbing Systems

(a) Show locations and general arrangement of plumbing fixtures and major equipment

(b) Plan and isometric riser diagrams of all areas including hot water, cold water, waste and vent 
piping. Include natural gas (and meter as required), (natural gas and meter as required), (LP gas), (fuel 
oil) and other specialty systems as applicable.
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(c) Include equipment and fixture connection schedules with descriptions, capacities, locations, 
connection sizes and other information as required

3.5.8.6. HVAC Systems

(a) Mechanical Floor Plans:  The floor plans shall show all principle architectural features of the 
building which will affect the mechanical design.   The floor plans shall also show the following:

(1) Room designations.

(2) Mechanical legend and applicable notes.

(3) Location and size of all ductwork and piping.

(4) Location and capacity of all terminal units (i.e., registers, diffusers, grilles, hydronic baseboards).  

(5) Pre-Fabricated Paint Spray Booth  (where applicable to project scope)

(6) Paint Preparation Area  (where applicable to project scope)

(7) Exhaust fans and specialized exhaust systems.

(8) Thermostat location.

(9) Location of heating/cooling plant (i.e., boiler, chiller, cooling tower, etc).

(10) Location of all air handling equipment.  

(11) Air balancing information.

(12) Flue size and location.

(13) Piping diagram for forced hot water system (if used).

(b) Equipment Schedule: Provide complete equipment schedules.  Include:

(1) Capacity

(2) Electrical characteristics

(3) Efficiency (if applicable)

(4) Manufacturer's name

(5) Optional features to be provided

(6) Physical size

(7) Minimum maintenance clearances

(a) Details: Provide construction details, sections, elevations, etc., only where required for 
clarification of methods and materials of design. 

(b) HVAC Controls:   Submit complete HVAC controls equipment schedules, sequences of operation, 
wiring and logic diagrams, Input/Output Tables, equipment schedules, and all associated information.   
See the Statement of Work for additional specific requirements.

3.5.8.7. Fire Protection and Life Safety. 

(a) Provide plan for each floor of each building that presents a compendium of the total fire protection 
features being incorporated into the design.  Include the following types of information:

(1) The location and rating of any fire-resistive construction such as occupancy separations, area 
separations, exterior walls, shaft enclosures, corridors, stair enclosures, exit passageways, etc.

(2) The location and coverage of any fire detection systems

(3) The location and coverage of any fire suppression systems (sprinkler risers, standpipes, etc.)

(4) The location of any other major fire protection equipment
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(5) Indicate any hazardous areas and their classification

(6) Schedule describing the internal systems with the following information: fire hazard and 
occupancy classifications, building construction type, GPM/square foot sprinkler density, area of 
operation and other as required

(b) Working plans and all other materials submitted shall meet NFPA 13 requirements, with respect 
to required minimum level of detail.

3.5.8.8. Elevators.  Provide:

(a) Description of the proposed control system

(b) Description, approximate capacity and location of any special mechanical equipment for 
elevators. 

3.5.8.9. Electrical Systems.

(a) Electrical Floor Plan(s):  Show all principle architectural features of the building which will affect 
the electrical design. Show the following:

(1) Room designations.

(2) Electrical legend and applicable notes.

(3) Lighting fixtures, properly identified.

(4) Switches for control of lighting.

(5) Receptacles.

(6) Location and designation of panelboards.  Clearly indicate type of mounting required (flush or 
surface) and reflect accordingly in specifications.  

(7) Service entrance (conduit and main disconnect).

(8) Location, designation and rating of motors and/or equipment which requires electrical service.  
Show method of termination and/or connection to motors and/or equipment.  Show necessary junction 
boxes, disconnects, controllers (approximate only), conduit stubs, and receptacles required to serve the 
motor and/or equipment.

(b) Building Riser Diagram(s) (from pad-mounted transformer to unit load center panelboard):  
Indicate the types and sizes of electrical equipment and wiring.  Include grounding and metering 
requirements.

(c) Load Center Panelboard Schedule(s): Indicate the following information:

(1) Panelboard Characteristics (Panel Designation, Voltage, Phase, Wires, Main Breaker Rating and 
Mounting.

(2) Branch Circuit Designations.

(3) Load Designations.

(4) Circuit Breaker Characteristics. (Number of Poles, Trip Rating, AIC Rating)

(5) Branch Circuit Connected Loads (AMPS).

(6) Special Features

(d) Lighting Fixture Schedule(s): Indicate the following information:

(1) Fixture Designation.

(2) General Fixture Description.

(3) Number and Type of Lamp(s).
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(4) Type of Mounting.

(5) Special Features.

(e) Details: Provide construction details, sections, elevations, etc. only where required for clarification 
of methods and materials of design.

3.5.8.10. Electronic Systems including the following responsibilities:

(a) Fire Detection and Alarm System. Design shall include layout drawings for all devices and a riser 
diagram showing the control panel, annunciator panel, all zones, radio transmitter and interfaces to other 
systems (HVAC, sprinkler, etc.)

(b) Fire Suppression System Control.  Specify all components of the Fire Suppression (FS) System 
in the FS section of the specifications.  Clearly describe how the system will operate and interact with 
other systems such as the fire alarm system.  Include a riser diagram on the drawings showing principal 
components and interconnections with other systems.  Include FS system components on drawing 
legend.  Designate all components shown on floor plans “FS system components” (as opposed to “Fire 
Alarm components”).  Show location of FS control panels, HVAC control devices, sensors, and 120V 
power panel connections on floor plans.  Indicate zoning of areas by numbers (1, 2, 3) and detectors sub-
zoned for cross zoning by letter designations (A and B).  Differentiate between ceiling mounted and under 
floor detectors with distinct symbols and indicate sub-zone of each.

(c) Public Address System

(d) Special Grounding Systems. Completely reflect all design requirements in the specifications and 
drawings.  Specifications shall require field tests (in the construction phase), witnessed by the 
Government, to determine the effectiveness of the grounding system.  Include drawings showing existing 
construction, if any. 

(e) Cathodic Protection.  

(f) Intrusion Detection, Card Access System

(g) Central Control and Monitoring System

(h) Mass Notification System

(i) Electrical Power Distribution Systems

3.5.8.11. Separate detailed Telecommunications drawings for Information Systems including the 
following responsibilities:

(a) Telecommunications Cabling

(b) Supporting Infrastructure

(c) Outside Plant (OSP) Cabling - Campus or Site Plans - Exterior Pathways and Inter-Building 
Backbones

(d) Include a layout of the voice/data outlets (including voice only wall & pay phones) on 
telecommunication floor plan drawing, location of SIPRNET data outlets (where applicable), and a legend 
and symbol definition to indicate height above finished floor.    Show size of conduit and cable type and 
size on Riser Diagram.  Do not show conduit runs between backboard and outlets on the floor plans.  
Show underground distribution conduit and cable with sizing from point of presence to entrance facility of 
building.

(e) Layout of complete building per floor - Serving Zone Boundaries, Backbone Systems, and 
Horizontal Pathways including Serving Zones Drawings - Drop Locations and Cable ID's

(f) Communication Equipment Rooms - Plan Views - Tech and AMEP/Elevations - Racks and Walls. 
Elevations with a detailed look at all telecomm rooms.  Indicate technology layout (racks, ladder-racks, 
etc.), mechanical/electrical layout, rack elevation and backboard elevation.  They may also be an 
enlargement of a congested area of T1 or T2 series drawing.
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3.6. FINAL DESIGN REVIEWS AND CONFERENCES

A final design review and review conference will be held upon completion of final design at the project 
installation, or – where equipment is available - by video teleconference or a combination thereof, for any 
design package to receive Government acceptance to allow release of the design package for 
construction.  For smaller separate design packages, the parties may agree on alternative reviews and 
conferences (e.g., conference calls and electronic file sharing, etc.) through the Partnering process. 
Include the final design conference in the project schedule and shall indicate what part of the design work 
is at 100% completion.  The final design conference will be held after the Government has had seven (7) 
calendar days after receipt of the submission to review the final design package and supporting data.  For 
smaller packages, especially those involving only one or a few design disciplines the parties may agree 
on a shorter period.

3.7. FINAL DESIGN REQUIREMENTS

Final design deliverables for a design package shall consist of 100% complete drawings, specifications, 
submittal register and design analyses for Government review and acceptance.  The 100% design 
submission shall consist of drawings, specifications, updated design analyses and any permits required 
by the contract for each package submitted.  In order to expedite the final design review, prior to the 
conference, ensure that the design configuration management data and all review comment resolutions 
are up-to-date.  Include the 100% SID and 100% FF&E binders for government approval.  The Contractor 
shall have performed independent technical reviews (ITR’s)  and back-checks of previous comment 
resolutions, as required by Section 01 45 04.00 10 CONTRACTOR QUALITY CONTROL, including 
providing documentation thereof.  Use DrChecks or other acceptable comment tracking system during the 
ITR and submit the results with each final design package

3.7.1. Drawings

3.7.1.1. Submit drawings complete with all contract requirements incorporated into the documents to 
provide a 100% design for each package submitted.

3.7.1.2. Prepare all drawings with the Computer-Aided Design and Drafting (CADD)/Computer-Aided 
Design (CAD) system, organized and easily referenced electronically, presenting complete construction 
information.

3.7.1.3. Drawings shall be complete.  The Contractor is encouraged to utilize graphics, views, notes, and 
details which make the drawings easier to review or to construct but is also encouraged to keep such 
materials to those that are necessary.

3.7.1.4. Provide detail drawings that illustrate conformance with the contract.  Include room finish 
schedules, corresponding color/finish/special items schedules, and exterior finish schedules that agree 
with the submitted SID binders.

3.7.1.5. The design documents shall be in compliance with the latest version of the A/E/C CAD Standard, 
available at https://cadbim.usace.army.mil/CAD.  Use the approved vertical Corps of Engineers title 
blocks and borders on all drawings with the appropriate firm name included within the title block area.

3.7.1.6. CAD System and Building Information Modeling (BIM) (NOTE: If this is a Single Award or Multiple 
Award, Indefinite Delivery/Indefinite Quantity Contract, this information will be provided for each task 
order.)

All CAD files shall be fully compatible with MicroStation V8 or higher.  Save all design CAD files as 
MicroStation V8 or higher files.  All submitted BIM Models and associated Facility Data shall be fully 
compatible with Bentley BIM file format and the USACE Bentley BIM v8 Workspace.
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(a) CAD Data Final File Format:  During the design development capture geo-referenced coordinates 
of all changes made to the existing site (facility footprint, utility line installations and alterations, roads, 
parking areas, etc) as a result of this contract.  There is no mandatory methodology for how the geo-
referenced coordinates will be captured, however, Engineering and Construction Bulletin No. 2006-15, 
Subject: Standardizing Computer Aided Design (CAD) and Geographic Information Systems (GIS) 
Deliverables for all Military Design and Construction Projects identifies the format for final as-built 
drawings and data sets to be delivered to the government.  Close-out requirements at the as-built stage; 
require final geo-referenced GIS Database of the new facility along with all exterior modifications.  The 
Government will incorporate this data set into the Installation’s GIS Masterplan or Enterprise GIS System.  
See also, Section 01 78 02.00 10 Closeout Submittals.

(b) Electronic Drawing Files:  In addition to the native CAD design files, provide separate electronic 
drawing files (in editable CAD format and Adobe Acrobat PDF version 7.0 or higher) for each project 
drawing.
(c) Each file (both CAD and PDF) shall represent one complete drawing from the drawing set, 
including the date, submittal phase, and border.  Each drawing file shall be completely independent of 
any data in any other file, including fonts and shapes not included with the basic CAD software program 
utilized.  Fonts that are not included as part of the default CAD software package installation or 
recognized as an allowable font by the A/E/C CAD Standard are not acceptable in delivered CAD files.  
All displayed graphic elements on all levels of the drawing files shall be part of the project drawing image.  
The drawing files shall not contain any graphic element that is not part of the drawing image.

(d) Deliver BIM Model and associated Facility Data files in their native format. At a minimum, BIM 
files shall address major architecture design elements, major structural components, mechanical systems 
and electrical/communication distribution and elements as defined in Attachment F. See Attachment F for 
additional BIM requirements.

(e) Drawing Index:  Provide an index of drawings sheet in CAD as part of the drawing set, and an 
electronic list in Microsoft Excel of all drawings on the CD.  Include the electronic file name, the sheet 
reference number, the sheet number, and the sheet title, containing the data for each drawing.

(f) Hard Copies:  Plot submitted hard copy drawings directly from the “electronic drawing files” and 
copy for quantities and sizes indicated in the distribution list at the end of this specification section.  The 
Designers of Record shall stamp, sign and date original hard copy sheets as Released For Construction, 
and provide copies for distribution from this set.

3.7.2. Design Analyses

3.7.2.1. The designers of record shall update, finalize and present design analyses with calculations 
necessary to substantiate and support all design documents submitted.  

3.7.2.2. The responsible DOR shall stamp, sign and date the design analysis.  Identify the software used 
where, applicable (name, version, vendor).  Generally, provide design analyses, individually, in an original 
(file copy) and one copy for the assigned government reviewer.  

3.7.2.3. All disciplines review the LEED design analysis in conjunction with their discipline-specific design 
analysis; include a copy of the separable LEED design analysis in all design analysis submittals.  

3.7.2.4. Do not combine multi-disciplined volumes of design-analysis, unless multiple copies are provided 
to facilitate multiple reviewers (one copy per each separate design analysis included in a volume). 

3.7.3. Specifications

Specifications shall be 100% complete and in final form. 

3.7.4. Submittal Register
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Prepare and update the Submittal Register and submit it with the 100% design specifications (see 
Specification Section 01 33 00, SUBMITTAL PROCEDURES) with each design package.  Include the 
required submittals for each specification section in a design package in the submittal register.

3.7.5. Preparation of DD Form 1354 (Transfer of Real Property)

This form itemizes the types, quantities and costs of various equipment and systems that comprise the 
project, for the purpose of transferring the new construction project from the Corps Construction Division 
to the Installation's inventory of real property.  The Government will furnish the DB Contractor's design 
manager a DD Form 1354 checklist to use to produce a draft Form 1354.  Submit the completed checklist 
and prepared draft Form DD 1354 with the 100% design in the Design Analysis.  The Corps will use these 
documents to complete the final DD 1354 upon completion of construction.

3.7.6. Acceptance and Release for Construction

3.7.6.1. At the conclusion of the Final Design Review (after resolutions to the comments have been 
agreed upon between DOR and Government reviewers), the Contracting Officer or the ACO will accept 
the Final Design Submission for the design package in writing and allow construction to start for that 
design package.  The Government may withhold acceptance until all major corrections have been made 
or if the final design submission requires so many corrections, even though minor, that it isn't considered 
acceptably complete. 

3.7.6.2. Government review and acceptance of design submittals is for contract conformance only and 
shall not relieve the Contractor from responsibility to fully adhere to the requirements of the contract, 
including the Contractor’s accepted contract proposal, or limit the Contractor’s responsibility of design as 
prescribed under Special Contract Requirement: “Responsibility of the Contractor for Design” or limit the 
Government’s rights under the terms of the contract.  The Government reserves the right to rescind 
inadvertent acceptance of design submittals containing contract deviations not separately and expressly 
identified in the submittal for Government consideration and approval.

3.8. DESIGN COMPLETE CONSTRUCTION DOCUMENT REQUIREMENTS

After the Final Design Submission and Review Conference and after Government acceptance of the Final 
Design submission, revise the design documents for the design package to incorporate the comments 
generated and resolved in the final review conference, perform and document a back-check review and 
submit the final, design complete documents.  Label the final design complete documents “FOR 
CONSTRUCTION” or use similar language. In addition to the final drawings and specifications, the 
following deliverables are required for distribution and field use.  The deliverable includes all 
documentation and supporting design analysis in final form, as well as the final review comments, 
disposition and the back-check.  As part of the quality assurance process, the Government may perform a 
back-check of the released for construction documentation.  Promptly correct any errors or omissions 
found during the Government back-check.  The Government may withhold retainage from progress 
payments for work or materials associated with a final design package until this submittal has been 
received and the Government determines that it is complete.

3.9. SUBMITTAL DISTRIBUTION, MEDIA AND QUANTITIES

3.9.1. Submittal Distribution and Quantities

General:  The documents which the Contractor shall submit to the Government for each submittal are 
listed and generally described in preceding paragraphs in this Section.  Provide copies of each design 
submittal and design substantiation as follows (NOTE: If this is a Single Award or Multiple Award, 
Indefinite Delivery/Indefinite Quantity Contract, this information will be provided for each task order):
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Activity and 
Address

Drawing 
Size  (Full 

Size)

22"x34"

Full Sets/ 
*Partial Sets

Design 
Analyses 
& Specs

Full Sets/ 
*Partial 

Sets

Drawing 
Size  (Half 

Size)

11"x17"

Full Sets/ 
*Partial 

Sets

Non-BIM 
Data

CD-ROM 
or DVD as 
Necessary

(PDF& 
.dgn)

Furniture 
Submittal

(Per 
Attachment 

B)

Structural 
Interior 
Design 

Submittal

BIM Data

DVD

(Per Attach 
F)

Commander, 
U.S.Army 
Engineer District 
Louisville 
District - Fort 
Knox Resident 
Office

0/0 1/0 1/0 6 1 2 2

Commander, 
U.S.Army 
Engineer District, 
Center of 
Standardization 
Fort Worth

0/0 0/0 0/0 0 0 0 0

Installation 2/0 2/0 2/0 2 2 2 2

U.S.Army Corps 
of Engineers 
Construction 
Area Office

3/0 3/0 3/0 3 1 3 1

Information 
Systems 
Engineering 
Command 
(ISEC)

0/0 0/0 0/0 1

*Partial Set

(Work 
Station/System 

Furniture- IT 
Details)

N/A 1

Huntsville 
Engineer & 
Support Center, 
Central 
Furnishings 
Program

N/A N/A N/A N/A

1 Interim/Refer 
to attachment B 

for the final 
submission Qty

N/A N/A

Other Offices 0/0 6/0 6/0 6 N/A 1 1

*NOTE: For partial sets of drawings, specifications and design analyses, see paragraph 3.9.3.3, 
below.

**NOTE: When specified below in 3.9.2, furnish Installation copies of Drawings as paper copies, in 
lieu of the option to provide secure web-based submittals.

3.9.2. Web based Design Submittals
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Web based design submittals will be acceptable as an alternative to the paper copies listed in the Table 
above, provided a single hard-copy PDF based record set is provided to the Contracting Officer for record 
purposes.  Where the contract requires the Contractor to submit documents to permitting authorities, still 
provide those authorities paper copies (or in an alternate format where required by the authority).  Web 
based design submittal information shall be provided with adequate security and availability to allow 
unlimited access those specifically authorized to Government reviewers while preventing unauthorized 
access or modification.  File sizes must be of manageable size for reviewers to quickly download or open 
on their computers. As a minimum, drawings shall be full scale on American National Standards Institute 
(ANSI) D sheets (34" x 22").  In addition to the optional website, provide the BIM data submission on DVD 
to each activity and address noted above in paragraph 3.9.1 for each BIM submission required in 
Attachment F.

3.9.3. Mailing of Design Submittals

3.9.3.1. Mail all design submittals to the Government during design and construction, using an overnight 
mailing service.  The Government will furnish the Contractor addresses where each copy shall be mailed 
to after award of the contract (or individual task order if this is an indefinite delivery/indefinite quantity, 
task order contract).  Mail the submittals to eight  (8) different addresses.  Assemble drawing sheets, 
specs, design analyses, etc. into individual sets; do not combine duplicate pages from individual sets so 
that the government has to assemble a set.

3.9.3.2. Each design submittal shall have a transmittal letter accompanying it indicating the date, design 
percentage, type of submittal, list of items submitted, transmittal number and point of contact with 
telephone number. 

3.9.3.3. Provide partial sets of drawings, specifications, design analyses, etc., as designated in the Table 
in paragraph 3.9.1, to those reviewers who only need to review their applicable portions of the design, 
such as the various utilities.  The details of which office receives what portion of the design 
documentation will be worked out after award. 

3.10. AS-BUILT DOCUMENTS

Provide as-built drawings and specifications in accordance with Section 01 78 02.00 10, CLOSEOUT 
SUBMITTALS.  Update LEED design phase documentation during construction as needed to reflect 
construction changes and advancing project completion status (example - Commissioning Plan updates 
during construction phase) and include updated LEED documentation in construction closeout submittal.
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ATTACHMENT A
STRUCTURAL INTERIOR DESIGN (SID) REQUIREMENTS

1.0 GENERAL INFORMATION

Structural Interior Design includes all building related elements and components generally part of the 
building itself, such as wall finishes, ceilings finishes, floor coverings, marker/bulletin boards, blinds, 
signage and built in casework.  Develop the SID in conjunction with the furniture footprint.

2.0 STRUCURAL INTERIOR DESIGN (SID) REQUIREMENTS FOR THE INTERIM AND FINAL 
DESIGN SUBMITTALS

2.1. FORMAT AND SCHEDULE

Prepare and submit for approval an interior and exterior building finishes scheme for an interim design 
submittal.  The DOR shall meet with and discuss the finish schemes with the appropriate Government 
officials prior to preparation of the schemes to be presented.  Present original sets of the schemes to 
reviewers at an interim design conference.

At the conclusion of the interim phase, after resolutions to the comments have been agreed upon 
between DOR and Government reviewers, the Contractor may proceed to final design with the interior 
finishes scheme presented.

The SID information and samples are to be submitted in 8 ½” x 11” format using three ring binders with 
pockets on the inside of the cover.  When there are numerous pages with thick samples, use more than 
one binder.  Large D-ring binders are preferred to O-ring binders. Use page protectors that are strong 
enough to keep pages from tearing out. Anchor large or heavy samples with mechanical fasteners, 
Velcro, or double-faced foam tape rather than rubber cement or glue.  Fold out items must have a 
maximum spread of 25 ½”.  Provide cover and spine inserts sheets identifying the document as 
“Structural Interior Design” package.  Include the project title and location, project number, Contractor/A/E 
name and phone number(s), submittal stage and date.

Design submittal requirements include, but are not limited to:

2.1.1. Narrative of the Structural Interior Design Objectives

The SID shall include a narrative that discusses the building related finishes.  Include topics that relate to 
base standards, life safety, sustainable design issues, aesthetics, durability and maintainability, discuss 
the development and features as they relate to the occupants requirements and the building design.

2.1.2. Interior Color Boards

Identify and key each item item on the color boards to the contract documents to provide a clear 
indication of how and where each item will be used.  Arrange finish samples to the maximum extent 
possible by room type in order to illustrate room color coordination.  Label all samples on the color boards 
with the manufacturer’s name, patterns and colors name and number.  Key or code samples to match key 
code system used on contract drawings.

Material and finish samples shall indicate true pattern, color and texture.  Provide photographs or colored 
photocopies of materials or fabrics to show large overall patterns in conjunction with actual samples to 
show the actual colors.  Finish samples must be large enough to show a complete pattern or design 
where practical.

Color boards shall include but not be limited to original color samples of the following: 
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All walls finishes and ceiling finishes, including corner guards, acrylic wainscoting and wall guards/chair 
rail finishes

All tile information, including tile grout color and tile patterns.

 All flooring finishes, including patterns.
 All door, door frame finishes and door hardware finishes
 All signage, wall base, toilet partitions, locker finishes and operable/folding partitions and trim
 All millwork materials and finishes (cabinets, counter tops, etc.)
 All window frame finishes and window treatments (sills, blinds, etc.) 

Color board samples shall reflect all actual finish textures, patterns and colors required as specified.  
Patterned samples shall be of sufficient size to adequately show pattern and its repeat if a repeat occurs.

2.1.3. Exterior Color Boards

Prepare exterior finishes color boards in similar format as the interior finishes color boards, for 
presentation to the reviewers during an interim design conference.  Provide original color samples of all 
exterior finishes including but not limited to the following:

 All Roof Finishes
 All Brick and Cast Stone Samples
 All Exterior Insulation and Finish Samples
 All Glass Color Samples
 All Exterior Metals Finishes
 All Window & Door Frame Finishes
 All Specialty Item Finishes, including trim

Identify each item on the exterior finishes color boards and key to the building elevations to provide a 
clear indication of how and where each item will be used.

2.2. STRUCTURAL INTERIOR DESIGN DOCUMENTS

2.2.1. General

Structural interior design related drawings must indicate the placement of extents of SID material, finishes 
and colors and must be sufficiently detailed to define all interior work.  The following is a list of minimum 
requirements:

2.2.2. Finish Color Schedule

Provide finish color schedule(s) in the contract documents.  Provide a finish code, material type, 
manufacturer, series, and color designations. Key the finish code to the color board samples and 
drawings.

2.2.3. Interior Finish Plans

Indicate wall and floor patterns and color placement, material transitions and extents of interior finishes.

2.2.4. Furniture Footprint Plans

Provide furniture footprint plans showing the outline of all freestanding and systems furniture for 
coordination of all other disciplines.

2.2.5. Interior Signage
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Include interior signage plans or schedules showing location and quantities of all interior signage.  Key 
each interior sign to a quantitative list indicating size, quantity of each type and signage text.

2.2.6. Interior Elevations, Sections and Details

Indicate material, color and finish placement.
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ATTACHMENT B
FURNITURE, FIXTURES & EQUIPMENT (FF&E) REQUIREMENTS

1.0 FF&E REQUIREMENTS FOR THE INTERIM AND FINAL DESIGN SUBMITTALS

1.1. FORMAT AND SCHEDULE

Prepare and submit for approval a comprehensive FF&E scheme for an interim design submittal.  The 
Contractor’s interior designer, NOT A FURNITURE DEALER, shall develop the design.   FF&E is the 
selection, layout, specification and documentation of furniture and includes but is not limited to 
workstations, seating, tables, storage and shelving, filing, trash receptacles, clocks, framed artwork, 
artificial plants, and other accessories.  Contract documentation is required to facilitate pricing, 
procurement and installation. The FF&E package is based on the furniture footprint developed in the 
Structural Interior Design (SID) portion of the interior design. Develop the FF&E package concurrently 
with the building design to ensure that there is coordination between the electrical outlets, switches, J-
boxes, communication outlets and connections, and lighting as appropriate. In addition, coordinate layout 
with other building features such as architectural elements, thermostats, location of TV's, GF/GI 
equipment (for example computers, printers, copiers, shredders, faxes), etc.  Locate furniture in front of 
windows only if the top of the item falls below the window and unless otherwise noted, do not attach 
furniture including furniture systems to the building.  If project has SIPRNET and/or NIPRNET, coordinate 
furniture layout with SIPRNET and NIPRNET separation requirements. Verify that access required by 
DOIM for SIPRNET box and conduit is provided.  The DOR shall interview appropriate Government 
personnel to determine FF&E requirements for furniture and furnishings prior to preparation of the 
scheme to be presented.  Determine FFE items and quantities by, but not limited to:  (1) the number of 
personnel to occupy the building, (2) job functions and related furniture/office equipment to support the 
job function, (3) room functions, (4) rank and grade.   Present original sets of the scheme to reviewers at 
an interim design conference upon completion of the interim architectural submittal or three months prior 
to the submittal of the final FF&E package (whichever comes first).

Design may proceed to final with the FF&E scheme presented at the conclusion of the interim phase, 
after resolutions to the comments have been agreed upon between DOR and Government reviewers.

Provide sixcopies of the electronic versions of all documents upon completion of the final architectural 
submittal or ten months prior to the contract completion date (whichever comes first), to ensure adequate 
time for furniture acquisition.  Provide six compact disks with all drawings files needed to view the 
complete drawings unbound and in the latest version AutoCAD.  Provide six additional compact disks of 
all text documents in Microsoft Word or Excel..

Submit four copies of the final and complete FF&E information and samples in 8 ½” x 11” format using 
three ring binders with pockets on the inside of the cover upon completion of the final architectural 
submittal or ten months prior to the contract completion date (whichever comes first).  Use more than one 
binder when  there are numerous pages with thick samples.  Large D-ring binders are preferred to O-ring 
binders.  Use page protectors that are strong enough to keep pages from tearing out for upholstery and 
finish boards. Anchor large or heavy samples with mechanical fasteners, Velcro, or double-faced foam 
tape rather than rubber cement or glue. Fold out items must have a maximum spread of 25 ½”.  Provide 
cover and spine inserts sheets identifying the document as “Furniture, Fixtures & Equipment” package 
and include the project title and location, project number, Contractor/A/E name and phone number(s), 
submittal stage and date.

Design submittal requirements include, but are not limited to:

1.1.1. Narrative of Interior Design Objectives

Provide a narrative description of the furniture, to include functional, safety and ergonomic considerations, 
durability, sustainability, aesthetics, and compatibility with the building design.
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1.1.2. Furniture Order Form

Prepare one Furnishings Order Form for each item specified in the design.  This form identifies all 
information required to order each individual item.  In addition to the project name and location, project 
number, and submittal phase, the order form must include:

(a) Furniture item illustration and code

(b) Furniture item name

(c) Job name, location, and date

(d) General Services Administration (GSA) FSC Group, part, and section

(e) GSA Contract Number, Special Item Number (SIN), and contract expiration date

(f) Manufacturer, Product name and Product model number or National Stock Number (NSN)

(g) Finish name and number (code to finish samples)

(h) Fabric name and number, minimum Wyzenbeek Abrasion Test double rubs (code to fabric 
samples)

(i) Dimensions

(j) Item location by room number and room name

(k) Quantity per room

(l) Total quantity

(m) Special instructions for procurement ordering and/or installation (if applicable)

(n) Written Product Description: include a non-proprietary paragraph listing the salient features of the 
item to include but not limited to:

(1) required features and characteristics

(2) ergonomic requirements

(3) functional requirements

(4) testing requirements

(5) furniture style

(6) construction materials

(7) minimum warranty

The following is an example for “m” features and characteristics, ergonomic requirements and functional 
requirements:

Chair Description:

(1) Mid-Back Ergonomic Task Chair

(2) Pneumatic Gaslift; Five Star Base

(3) Mesh Back; Upholstered Seat

(4) Height and Width Adjustable Task Arms:

a. Arm Height:  6”- 11” (+-1/2”)

b. Arm Width:   2”– 4” adjustment

(5) Height Adjustable Lumbar Support
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(6) Adjustable Seat Height 16”-21” (+- 1”)

(7) Sliding Seat Depth Adjustment 15”-18” (+-1”)

(8) Standard Hard Casters (for carpeted areas)

(9) Overall Measurements:

a. Overall width:  25” - 27”

b. Overall depth:  25”– 28”

(10) Must have a minimum of the following adjustments (In addition to the above):

a. 360 Degree Swivel

b. Knee-Tilt with Tilt Tension

c. Back angle

d. Forward Tilt

e. Forward Tilt and Upright Tilt Lock

For projects with systems furniture, also provide a written description of the following minimum 
requirements:

(1) Type furniture systems (panel, stacking panels, spine wall, desk based system, or a combination)

(2) Minimum noise reduction coefficient (NRC)

(3) Minimum sound transfer coefficient (STC)

(4) Minimum flame spread and smoke development

(5) UL testing for task lighting and electrical system

(6) Panel widths and heights and their locations (this may be done on the drawings)Worksurface 
types and sizes (this may be done on the drawings)

(7) Worksurface edge type

(8) Varying panel/cover finish materials and locations (locations may be shown on the drawings)

(9) Storage requirements

(10) Keyboard requirements

(11) Lock and keying requirements

(12) Accessory components (examples: tack boards, marker boards, paper management)

(13) Electrical and communication raceway requirement;  type, capacity and location (base, beltline, 
below and/or above beltline)

(14) Locations of communication cables (base, beltline, below and/or above beltline, top channel)

(15) Types of electrical outlets

(16) Types of communication jacks; provided and installed by others

(17) Locations of electrical outlets and communication jacks (this may be done on the drawings)

(18) Type of cable (examples:  Cat. 5, Cat. 6, fiber optic; UTP or STP, etc.) system needs to support; 
provided and installed by others

1.1.3. Manufacturer & Alternate Manufacturer List

Provide a table consisting of all the major furniture items in the order forms and two alternate 
manufacturers for each item.  ALTERNATE MANUFACTURER ITEMS MUST BE SELECTED FROM 
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GSA SCHEDULE AND MEET ALL THE SALIENT FEATURES OF THE ORIGINALLY SPECIFIED ITEM.   
Provide manufacturer name, address, telephone number, product series and product name for each item 
and the two alternate items.  Major furniture items include, but are not limited to, casegoods, furniture 
systems, seating, and tables.  Organize matrix by item code and item name.

1.1.4. FF&E Procurement List

Provide a table that lists all FF&E furniture, mission unique equipment and building Contractor 
Furnished/Contractor Installed (CF/CI) items. Give each item a code and name and designate whether 
item will be procured as part of the FF&E furniture, mission unique equipment or the building construction 
contract. Use the item code to key all FF&E documents including location plans, color boards, data 
sheets, cost estimate, etc. Divide the FF&E package into different sections based on this listing, applies 
to order forms and cost estimates.

1.1.5. Points of Contact (POCs)

Provide a comprehensive list of POCs needed to implement the FF&E package. This would include but 
not be limited to appropriate project team members, using activity contacts, interior design 
representatives, construction contractors and installers involved in the project. In addition to name, 
address, phone, fax and email, include each contact’s job function. Divide the FF&E package into 
different sections based on this listing, applies to order forms and cost estimates.

1.1.6. Color Boards

Provide color boards for all finishes and fabrics for all FF&E items.  Finishes to be included but not limited 
to paint, laminate, wood finish, fabric, etc.

1.1.7. Itemized Furniture Cost Estimate

Provide an itemized cost estimate of furnishings keyed to the plans and specifications of products 
included in the package.  This cost estimate should be based on GSA price schedules.  The cost estimate 
must include separate line items for general contingency, installation, electrical hook-up for systems 
furniture or other furniture requiring hardwiring by a licensed electrician, freight charges and any other 
related costs.   Installation and freight quotes from vendors should be used in lieu of a percentage 
allowance when available.  Include a written statement that the pricing is based on GSA schedules.  An 
estimate developed by a furniture dealership may be provided as support information for the estimate, but 
must be separate from the contractor provided estimate.

1.2. INTERIOR DESIGN DOCUMENTS

1.2.1. Overall Furniture and Area Plans

Provide floor Plans showing locations and quantities of all freestanding, and workstation furniture 
proposed for each floor of the building.  Key each room to a large scale Furniture Placement Plan 
showing the furniture configuration, of all furniture.  Provide enlarged area plans with a key plan 
identifying the area in which the building is located.  Key all the items on the drawings by furniture item 
code. Do not provide manufacturer specific information such as product names and numbers on 
drawings, Drawings shall be non-proprietary.  This is typical for FFE on all plans, including those 
mentioned below. Coordinate the overall furniture and area plans with the Life Safety Code Review to 
ensure adequate clearances are provided for egress. Provide a narrative of this coordination to 
accompany the Furniture and Area plans.

1.2.2. Workstation Plans
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Show each typical workstation configuration in plan view.  In addition, provide either elevations or an 
isometric view.  Drawings shall illustrate panels and all major components for each typical workstation 
configuration.  Identify workstations using the same numbering system as shown on the project drawings.  
Key components to a legend on each sheet which identifies and describes the components along with 
dimensions.  Provide the plan, elevations and isometric of each typical workstation together on the same 
drawing sheet.

1.2.3. Panel Plans

Show panel locations and critical dimensions from finished face of walls, columns, panels including 
clearances and aisle widths.  Key panel assemblies to a legend which shall include width, height, 
configuration of frames, panel fabric and finishes (if there are different selections existing within a project), 
powered or non-powered panel and wall mount locations.

1.2.4. Desk Plans

Provide typical free standing desk configurations in plan view. In addition, provide either elevation or an 
isometric view and identify components to clearly represent each desk configuration.

1.2.5. Reflected Ceiling Plans

Provide typical plans showing ceiling finishes and heights, lighting fixtures, heating ventilation and air 
conditioning supply and return, and sprinkler head placement for coordination of furniture.

1.2.6. Electrical and Telecommunication Plans

Show power provisions including type and locations of feeder components, activated outlets and other 
electrical componentsShow locations and quantities of outlets for workstations.  Clearly identify different 
outlets, i.e. electrical, LAN and telecommunication receptacles indicating each type proposed.  Show 
wiring configuration, (circuiting, switching, internal and external connections) and provide as applicable.

1.2.7. Artwork Placement Plans

Provide an Artwork Placement Plan to show location of artwork, assign an artwork item code to each 
piece of artwork. As an alternative, artwork can be located on the Furniture Plans.  Provide a schedule 
that identifies each piece by room name and number.  Provide installation instructions; include mounting 
height.  

1.2.8. Window Drapery Plans

Provide Interior Window Drapery Plans.  Key each drapery treatment to a schedule showing color, 
pattern, material, drapery size and type, draw direction, location and quantities.

1.2.9. Portable Fire extinguishers:

Provide a list of all required portable fire extinguishers, with descriptions (location, size, type, etc.) and 
total number per type. See also attachment D, "SAMPLE FIRE PROTECTION AND LIFE SAFETY CODE 
REVIEW", paragraph 1.14.

1.3. FURNITURE SELECTION

1.3.1. Select furniture from the GSA Schedules.  Specify furniture available open market when an 
item is not available on the GSA Schedules.  Provide justification fort items not available on the GSA 
Schedules. 
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1.3.2. To the greatest extent possible when specifying furniture work within a manufacturer’s family 
of furniture for selections, example:  Steelcase, Turnstone, Brayton International, Metro, and Vecta are all 
Steelcase companies.    Each alternate should also be specified from a manufacturer’s family of furniture, 
example:  first set of alternates would be specified from Knoll’s family of furniture and the second from 
Herman Miller family of furniture.  It may be necessary to make some selections from other than a 
manufacturer’s family of furniture if costs are not reasonable for particular items, some items are not 
available or appropriate for the facility or the items are not on GSA Schedule.  If this occurs, consider 
specifying product from an open line that is accessible by numerous dealerships.  Select office 
furniture including case goods, tables, storage, seating, etc. that is compatible in style, finish and color.  
Select furniture that complies with ANSI/BIFMA and from manufacturer’s standard product line as shown 
in the most recent published price list and/or amendment and not custom product. 

1.4. CONSTRUCTION

1.4.1. Provide knee space at workstations and tables that is not obstructed by panels/legs that 
interfere with knee space of seated person and specificy modesty panels at walls to be of a height or be 
hinged to allow access to building wall electrical outlets and communication jacks. Provide desks, storage 
and tables with leveling devices to compensate for uneven floors.

1.4.2. Unless otherwise noted, specify workstations and storage of steel construction.  Provide high 
pressure laminate worksurface tops constructed to prevent warpage (thermallyfused worksurfaces are 
not acceptable).   Provide user friendly features such as radius edges. Do not use sharp edges and 
exposed connections and ensure the underside of desks, tables and worksurfaces are completely and 
smoothly finished.  Provide abutting worksurfaces that mate closely and are of equal heights when used 
in side-by-side configurations in order to provide a continuous and level worksurface.

1.4.3. Drawers shall stay securely closed when in the closed position and protect wires from 
damage during drawer operation.  Include a safety catch to prevent accidental removal when fully open

1.4.4. Unless otherwise noted, provide lockable desks and workstations, filing cabinets and storage. 
Key all locks within a one person office the same; key all one person offices within a building differently. If 
an office or open office area has more than one workstation, key all the workstations differently, but key 
all locks within an individual workstation the same.  Use tempered glass glazing when glazing is required.  
Use light-emitting diode (LED)/solid state lighting where task lighting is required in furniture.

1.5. FINISHES AND UPHOLSTERY

1.5.1. Specify neutral colors for casegoods, furniture systems, storage and tables. Specify desk 
worksurfaces and table tops that are not too light or too dark in color and have a pattern to help hide 
soiling. Accent colors are allowed in break and lounge areas.  Keep placement of furniture systems panel 
fabric accent colors to a minimum.   All finishes shall be cleanable with ordinary household cleaning 
solutions.

1.5.2. Use manufacturer’s standard fabrics; including textile manufacturers fabrics that have been 
graded into the furniture manufactures fabric grades and are available through their GSA Schedule.  
Customers Own Material (COM) can be used in headquarter buildings in command suites with executive 
furniture.  Coordinate specific locations with Corps of Engineers Interior Designer. 

1.5.3. Specify seating upholstery that meets Wyzenbeek Abrasion Test, 55,000 minimum rubs.  
Specify a soil retardant finish for woven fabrics if Crypton or vinyl upholstery is not provided for seating in 
dining areas.  Use manufacturer’s standard fabrics. This includes textile manufacturers fabrics that have 
been graded into the furniture manufactures fabric grades and are available through their GSA Schedule.  
Specify upholstery and finish colors and patterns that help hide soiling. Specify finishes that can be 
cleaned with ordinary household cleaning solutions.
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1.6. ACCESSORIES

1.6.1. Specify all accessories required for completely finished furniture installation.  Provide filing 
cabinets and storage for office supplies.  Provide tack surfaces at workstations with overhead storage.  
Provide tackable surfaces at workstations with overhead storage.

1.6.2. Not Used.

1.6.3. Workstations are to be equipped with stable keyboard trays that have height adjustability, 
tilting capability, including negative tilt, have a mouse pad at same height as the keyboard tray that can 
accommodate both left and right handed users, and retractable under worksurface.  

1.7. MISSION UNIQUE EQUIPMENT

Funding for FF&E furniture items and mission unique equipment (MUE) items are from two different 
sources.  Separate the designs and procurement documentation for FFE items and MUE.  MUE includes, 
but is not limited to, items such as commerical appliances, fitness equipment, IT equipment and 
supporting carts.  The User will purchase and install mission unique equipment items, unless otherwise 
noted.  Identify locations of known MUE items such as commercial appliances, etc. for space planning 
purposes.

1.8. SUSTAINABILITY

1.8.1. For all designs provided regardless of facility type, make every effort to implement all aspects 
of sustainability to the greatest extent possible for all the selections made in the FF&E package.  This 
includes but is not limited to the selection of products that consider: Material Chemistry and Safety of 
Inputs (What chemicals are used in the construction of the selections?); Recyclability (Do the selections 
contain recycled content?); Disassembly (Can the selections be disassembled at the end of their useful 
life to recycle their materials?).

1.8.2. Make selections to the greatest extent possible of products that possess current McDonough 
Braungart Design Chemistry (MBDC) certification or other “third-party” certified Cradle to Cradle program, 
Forest Stewardship Council (FSC) certification, GREENGAURD certification or similar “third-party” 
certified products consisting of low-emitting materials.

1.9. FURNITURE SYSTEMS

1.9.1. General.  

Where appropriate, design furniture systems in open office areas.  Coordinate style and color of furniture 
systems with other storage, seating, etc. in open office areas.  Minimize the number of workstation 
typicals and the parts and pieces required for the design to assist in future reconfiguration and 
inventorying.  

1.9.2. Connector Systems.  

Specify a connector system that allows removal of a single panel or spine wall within a typical workstation 
configuration without requiring disassembly of the workstation or removal of adjacent panels.  Specify 
connector system with tight connections and continuous visual seals.  When Acoustical panels are used, 
provide connector system with continuous acoustical seals.  Specify concealed clips, screws, and other 
construction elements, where possible.

1.9.3. Panels and Spine Walls
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Specify panels and spine walls with hinged or removable covers that permit easy access to the raceway 
when required but are securely mounted and cannot be accidentally dislodged under normal conditions.  
Panels shall be capable of structurally supporting more than 1 fully loaded component per panel per side.  
Raceways are to be an integral part of the panel and must be able to support lay-in cabling and have a 
large capacity for electrical and IT.  Do not thread cables through the frame.

1.9.4. Electrical And Information/Technology (IT)

Design furniture with electrical systems that meets requirements of UL 1286 when powered panels are 
required and UL approved task lights that meet requirements of NFPA 70.  Dependent on user 
requirements and Section 01 10 00, paragraph 3 requirements, it is recommended that workstation 
electrical and IT wiring entry come from the building walls to eliminate the use of power poles and access 
at the floor. Design electrical and IT systems that are easily accessed in the spine wall and panels without 
having to move return panels and components.  Electrical and IT management will be easily accessible 
by removable wall covers which can be removed while workstation components are still attached.  Specify 
connector system that has continuation of electrical and IT wiring within workstations and workstation to 
workstation. 

1.9.5. Pedestals

Specify pedestals that are interchangeable from left to right, and right to left, and retain pedestal locking 
system capability.

1.10. EXECUTIVE FURNITURE

1.10.1. Design for executive furniture in command areas, coordinate specific locations with Corps of 
Engineers Interior Designer.  Use upgraded furniture, upholsteries and finishes in command suites.  This 
includes but is not limited to wood casegoods, seating and tables.  Select executive furniture casegoods 
from a single manufacturer and style line, to include workstations, credenzas, filing, and storage, etc.  

1.10.2. Specify furniture with wood veneer finish  with mitered solid wood edge of same wood type.  
Other executive office furniture such as seating, tables, executive conference room furniture, etc. shall be 
compatible in style, finish and color with executive furniture casegoods.

1.11. SEATING  

1.11.1. General

Specify appropriate chair casters and glides for the floor finish where the seating is located. All task 
seating shall support up to a minimum of 250 lbs. 

1.11.2. Desk and Guest Seating

Select ergonomic desk chairs with casters, waterfall front, swivel, tilt, variable back lock, adjustable back 
height or adjustable lumbar support, pneumatic seat height adjustment, and padded, contoured 
upholstered seat and back.   Desk and guest chair backs may be other than upholstered such as mesh 
fabric if it is ergonomically designed, forms to back and is comfortable.  Depending on scale of desk chair 
provide seat pan forward and back adjustment to increase or decrease depth of seat pan.  All desk chairs 
shall have an adjustable seat height range of 4 1/2", range to include 16 1/2-20". Select guest chairs that 
are compatible in style, finish and color with the desk chairs. 

1.11.3. Conference Room Seating

At tables, select ergonomic conference seating with casters, non-upholstered arms, waterfall front, swivel, 
tilt, pneumatic seat height adjustment, and padded, contoured seat and back, unless otherwise noted.  
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Select arm height and/or design that allows seating to be moved up closely to the table top.  Conference 
chair backs may be other than upholstered such as mesh fabric if it is ergonomically designed, forms to 
back and is comfortable.  Perimeter conference chairs shall be compatible in style, finish and color with 
conference seating at the tables.

1.11.4. Lounge, Waiting and Reception Area Seating

Select seating with arms and cushioned, upholstered seat and back.  In heavy use areas, arms shall be 
easily cleaned such as non-upholstered arms or upholstered arms with wood arm caps unless otherwise 
noted.

1.11.5. Break Room Seating

Select stackable seating that is easily cleaned.  Seating shall be appropriate for table and counter heights 
as applicable with non-upholstered arms if arms are required.  Chairs shall have metal legs and 
composite materials for seats.

1.12. FILING AND STORAGE.

Select storage and shelving units that meet customer’s functional load requirements for stored items.  
Specify counterweights for filing cabinets when required by the manufacturer for stability.  File drawers 
shall allow only one drawer to be opened at a time.  Provide heavy duty storage and shelving if 
information is not available. 

1.13. TRAINING TABLES. 

raining tables shall be reconfigurable, moveable and storable; lighter weight folding with dollies or 
castered as necessary.  Plastic laminate self edges are unacceptable.  Specify power and data 
requirements and dollies as required.

1.14. FURNITURE WARRANTIES. 

Specify manufacturer's performance guarantees or warranties that include parts, labor and transportation 
as follows: 

Furniture System, unless otherwise noted – 10 year minimum 
Furniture System Task Lights – 2 year minimum, excluding bulbs
Furniture System Fabric – 3 year minimum 
Wood Desks - 10 year minimum 

Metal Desks – 12 year minimum
Seating, unless otherwise noted - 10 year minimum 
Seating Mechanisms and Pneumatic Cylinders - 10 years 
Seating Fabric - 3 years minimum 
Wood Filing and Storage - 10 year minimum 

Tables, unless otherwise noted - 10 year minimum 
Table Mechanisms – 5 year minimum
Table Ganging Device - 1 year minimum
Items not listed above - 1 year minimum 
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ATTACHMENT C
TRACKING COMMENTS IN DRCHECKS

1.0 General

The Government and DB Contractor shall set up the project in Dr Checks.  Throughout the design 
process, the parties shall enter, track, and back-check comments using the DrChecks system.  
Government and Contractor reviewers enter design review comments into DrChecks.  Designers of 
Record shall annotate comments timely and specifically to indicate for the review conference exactly what 
action will be taken or why the action is not required.  After the design review conference and prior to the 
next design submittal for the package, the DOR’s will  annotate those comments that require DOR action, 
design revision, etc. to show how and where it has been  addressed in the design documents, This shall 
be part of the required design configuration management plan. Comments considered critical by the 
conference participants shall be flagged as such.

2.0 DrChecks Review Comments

The Contractor and the Government shall monitor DrChecks to assure all comments are annotated and 
resolved prior to the next submittal.  Print and include the DrChecks comments and responses and 
included in the design analysis for record in the next design submittal for that package.

2.1. Upon review of comments prior to the design review conference, the DOR(s) shall identify 
whether they concur, non-concur, mark it “for information only” or mark it “check and resolve”. Indicate 
exactly what action will be taken or why the action is not required.

2.2. Conference participants (reviewers) will expect coordination between Design Analysis 
calculations and the submitted design.  Reviewers will also focus on the design submittal's satisfaction of 
the contract requirements.

2.3. After the conference, the DOR(s) shall formally respond to each applicable comment in 
DrChecks a second time prior to the next submittal, clearly indicating what action was taken and what 
drawing/spec/design analysis changed.  Designers of Record are encouraged to directly contact 
reviewers to discuss and agree to the formal comment responses rather than relying only on DrChecks 
and review meetings to discuss comments.  With the next submittal, reviewers will back-check answers to 
the comments against the new submittal, in addition to reviewing additional design work.

2.4. Clearly annotate in DrChecks those comments that, in the DB Contractor's opinion, require 
effort outside the scope of the contract.  Do not proceed with work outside the contract until a modification 
to the contract is properly executed, if one is necessary.

3.0 DrChecks Initial Account Set-Up

To initialize an office's use of DrChecks, choose a contact person within the office to call the DrChecks 
Help Desk at 800-428-HELP, M-F, 8AM-5PM, Central time.  This POC will be given an office password to 
distribute to others in the office.  Individuals can then go to the hyperlink at http://www.projnet.org and 
register as a first time user.  Upon registration, each user will be given a personal password to the 
DrChecks system.

3.1. Once the office and individuals are registered, the COE’s project manager or lead reviewer 
will assign the individuals and/or offices to the specific project for review.  At this point, persons assigned 
can make comments, annotate comments, and close comments, depending on their particular 
assignment.

4.0 DrChecks Reviewer Role
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The Contractor is the technical reviewer and the Government is the compliance reviewer of the DB’s 
design documents.  Each reviewer enters their own comments into the Dr Checks system.  To enter 
comments:

4.1. Log into DrChecks.

4.2. Click on the appropriate project.

4.3. Click on the appropriate review conference. An Add comment screen will appear.

4.4. Select or fill out the appropriate sections (particularly comment discipline and type of 
document for sorting) of the comment form and enter the comment in the space provided.

4.5. Click the Add Comment button. The comment will be added to the database and a fresh 
screen will appear for the next comment you have.

4.6. Once comments are all entered, exit DrChecks by choosing “My Account” and then Logout.

5.0 DrChecks Comment Evaluation (Step 1 of 2)

The role of the DOR(s) is to evaluate and respond to the comments entered by the Government’s and DB 
Contractor’s reviewers.  To respond to comments:

5.1. Log into DrChecks.

5.2. Click on the appropriate project.

5.3. Under “Evaluate” click on the number under “Pending”.

5.4. Locate the comments that require your evaluation. (Note: If you know the comment number 
you can use the Quick Pick window on your home page in DrChecks; enter the number and click on go.)

5.5. Select the appropriate evaluation radio button (concur, non-concur, for information only, or 
check and resolve) and respond with a brief explanation in the Discussion field. An explanation  other 
than to say “concur” is not necessary for “Concur”, but may be useful for the Design Configuration 
Management purposes.

5.6. Click on the Add button. The evaluation will be added to the database and a fresh screen will 
appear with the next comment.

5.7. Once evaluations are all entered, exit DrChecks by choosing “My Account” and then Logout.

6.0 DrChecks Comment Evaluation (Step 2 of 2)

This is where the DOR(s) respond to each applicable comment in DrChecks after the design review 
conference, prior to the next submittal, clearly indicating what action was taken and what 
drawing/spec/design analysis changed. Respond to the previous comments, following the same steps as 
above, adding the narrative in the discussion field.

7.0 DrChecks Back-Check

At the following design conference, (where applicable) or at some other agreed time, Government and 
Contractor reviewers will back-check comment annotations against newly presented documents to verify 
that the designers' responses are acceptable and that all revisions have been completed.  Reviewers 
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shall either enter additional back-check comments, if necessary, or close those where actions are 
complete.

7.1. Log into DrChecks.

7.2. Click on the appropriate project.

7.3. Under “My Backcheck” click on the number under “Pending”.

7.4. If you agree with the designer’s response select “Close Comment” and add a closing 
response if desired.

7.5. If you do not agree with the designer’s response or the submittal does not reflect the 
response given, select “Issue Open”, enter additional information.

7.6. Click on the Add button.  The back-check will be added to the database and a fresh screen 
will appear with the next comment.

7.7. Once back-checks are all entered, exit DrChecks by choosing “My Account” and then Logout.  
The design is completed and final when there are no pending comments to be evaluated and there are no 
pending or open comments under back-check.
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ATTACHMENT D
SAMPLE FIRE PROTECTION AND LIFE SAFETY CODE REVIEW

Instructions: Use the information outlined in this document to provide the minimum requirement for 
development of Fire Protection and Life Safety Code submittals for all building projects.  Additional and 
supplemental information may be used to further develop the code review.  Insert N/A after criteria, which 
may be “not applicable”.

1.0 SAMPLE FIRE PROTECTION AND LIFE SAFETY CODE REVIEW

1.1. Project Name            (insert name and location) 

1.2. Applicable Codes and Standards

1.2.1. Unified Facilities Criteria (UFC):  3-600-01, Design: Fire Protection Engineering For Facilities

1.2.2. International Building Code (IBC) for fire resistance requirements, allowable floor area, 
building height limitations and building separation distance requirements, except as modified by UFC 3-
600-01. 

1.2.3. National Fire Protection Association (NFPA) 101 Life Safety Code (latest edition), for building 
egress and life safety and applicable criteria in UFC 3-600-01. 

1.2.4. ADA and ABA Accessibllity Guidelines. For Buildings and Facilities  See Section 01 10 00, 
Paragraph 3 for facility specific criteria.

1.3. Occupancy Classification
IBC chapters 3 and 4

1.4. Construction Type
IBC chapter 6 

1.5. Area Limitations
IBC chapter 5, table 503

1.6. Allowable Floor Areas
IBC section 503, 505

1.7. Allowable area increases
IBC section 506, 507

1.8. Maximum Height of Buildings
IBC section 504

1.9. Fire-resistive substitution

1.10. Occupancy Separations
IBC table 302.3.2

1.11. Fire Resistive Requirements

1.11.1. Exterior Walls - [_____] hour rating, IBC table 601, 602
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1.11.2. Interior Bearing walls - [_____] hour rating

1.11.3. Structural frame - [_____] hour rating

1.11.4. Permanent partitions - [_____] hour rating

1.11.5. Shaft enclosures - [_____] hour rating

1.11.6. Floors & Floor-Ceilings - [_____] hour rating

1.11.7. Roofs and Roof Ceilings - [_____] hour rating

1.12. Automatic Sprinklers and others used to determine the need for automatic Extinguishing 
Equipment, Extinguishing Systems, Foam Systems, Standpipe

1.12.1. UFC 3-600-01, chapters 4 and 6 systems, wet chemical systems, etc.  State which systems 
are required and to what criteria they will be designed.

1.12.2. UFC 3-600-01, Appendix B Occupancy Classification.  Note the classification for each room.  
This may be accomplished by classifying the entire building and noting exceptions for rooms that differ 
(E.g.  The entire building is Light Hazard except boiler room and storage rooms which are [_____], etc.)

1.12.3. UFC 3-600-01, Chapter 3 Sprinkler Design Density, Sprinkler Design Area, Water Demand 
for Hose Streams (supply pressure and source requirements).

1.12.4. UFC 3-600-01, Chapter 4 Coverage per sprinkler head.  Extended coverage sprinkler heads 
are not permitted.

1.12.5. Available Water Supply.  Provide the results of the water flow tests showing the available 
water supply static pressure and residual pressure at flow.  Based on this data and the estimated flow 
and pressure required for the sprinkler system, determine the need for a fire pump.

1.12.6. NFPA 13, Para. 8.16.4.6.1. Provide backflow preventer valves as required by the local 
municipality, authority, or water purveyor.  Provide a test valve located downstream of the backflow 
preventer for flow testing the backflow preventer at full system demand flow.  Route the discharge to an 
appropriate location outside the building. 

1.13. Kitchen Cooking Exhaust Equipment
Describe when kitchen cooking exhaust equipment is provided for the project.  Type of extinguishing systems for 
the equipment should be provided. per NFPA 96.  Show all interlocks with manual release switches, fuel shutoff 
valves, electrical shunt trips, exhaust fans, and building alarms.

1.14. Portable Fire Extinguishers, fire classification and travel distance. per NFPA 10

1.15. Enclosure Protection and Penetration Requirements. - Opening Protectives and Through 
Penetrations

1.15.1. IBC Section712, 715 and Table 715.3.  Mechanical rooms, exit stairways, storage rooms, 
janitor [_____] hour rating.  IBC Table 302.1.1

1.15.2. Fire Blocks, Draft Stops, Through Penetrations and Opening Protectives

1.16. Fire Dampers.  Describe where fire dampers and smoke dampers are to be used (IBC 
Section 716 and NFPA 90A}.  State whether isolation smoke dampers are required at the air handler.
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1.17. Detection Alarm and Communication.  UFC 3-600-01, (Chapter 5); NFPA 101 para. 3.4 
(chapters 12-42); NFPA 72

1.18. Mass Notification.  Describe building/facility mass notification system (UFC 4-021-01) type 
and type of base-wide mass notification/communication system.  State whether the visible notification 
appliances will be combined with the fire alarm system or kept separate.  (Note: Navy has taken position 
to combine visible notification appliances with fire alarm).

1.19. Interior Finishes (classification).  NFPA 101.10.2.3 and NFPA 101.7.1.4

1.20. Means of Egress

1.20.1. Separation of Means of Egress, NFPA 101 chapters 7 and 12-42; NFPA101.7.1.3

1.20.2. Occupant Load, NFPA101.7.3.1 and chapters 12-42.

1.20.3. Egress Capacity (stairs, corridors, ramps and doors) NFPA101.7.3.3

1.20.4. Number of Means of Egress, NFPA101.7.4 and chapters 12-42.

1.20.5. Dead end limits and Common Path of Travel, NFPA 101.7.5.1.6 and chapters 12-42.

1.20.6. Accessible Means of Egress (for accessible buildings), NFPA101.7.5.4

1.20.7. Measurement of Travel Distance to Exits, NFPA101.7.6 and chapters 12-42.

1.20.8. Discharge from Exits, NFPA101.7.7.2

1.20.9. Illumination of Means of Egress, NFPA101.7.8

1.20.10. Emergency Lighting, NFPA101.7.9

1.20.11. Marking of Means of Egress, NFPA101.7.10

1.21. Elevators, UFC 3-600-01, Chapter 6; IBC and ASME A17.1 - 2000,(Safety Code for Elevators 
and Escalators)

1.22. Accessibility Requirements, ADA and ABA Accessibility Guidelines for Buildings and 
Facilities

1.23. Certification of Fire Protection and Life Safety Code Requirements.  (Note: Edit the Fire team 
membership if necessary).  Preparers of this document certify the accuracy and completeness of the Fire 
Protection and Life Safety features for this project in accordance with the attached completed form(s).

1.24. Designer of Record.  Certification of Fire protection and Life Safety Code Requirements.  
(Note: Edit the Fire team members if necessary).  Preparers of this document certify the accuracy and 
completeness of the Fire Protection and Life Safety features of this project.

Fire Protection Engineer of Record: 

________________________________________________________________

Signature and Stamp                                                       

Date 

W912QR-21920552 -0003Section: 01 33 16
Page 161 of 533

Thursday, August 16, 2012



OR

Architect of Record:

________________________________________________________________

Signature and Stamp                                                       

Date 

Mechanical Engineer of Record:

________________________________________________________________

Signature and Stamp                                                       

Date 

Electrical Engineer of Record:

________________________________________________________________

Signature/Date 
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ATTACHMENT E
LEED SUBMITTALS
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PAR FEATURE DUE AT REQUIRED DOCUMENTATION DATE REV

Closeout

List of all Final Design submittals revised after final design to reflect actual closeout 
conditions. Revised Final Design submittals. - OR - Statement confirming that no 
changes have been made since final design that effect final design submittal 
documents.

Proj 
Engr 
(PE)

SSPR1
Construction Activity Pollution 
Prevention (PREREQUISITE) **Final Design

List of drawings and specifications that address the erosion control, particulate/dust 
control and sedimentation control measures to be implemented. CIV

**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. CIV

**Final Design

Narrative that indicates which compliance path was used (NPDES or Local 
standards) and describes the measures to be implemented on the project. If a local 
standard was followed, provide specific information to demonstrate that the local 
standard is equal to or more stringent than the NPDES program. CIV

SS1 Site Selection Final Design Statement confirming that project does not meet any of the prohibited criteria. CIV
**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. CIV

Final Design X

LEED Site plan drawing that shows all proposed development, line depicting 
boundary of all bodies of water and/or wetlands within 100 feet of project boundary 
and a line depicting 5' elevation above 100 year flood line that falls within project 
boundary. Not required if neither condition applies. CIV

SS2
Development Density & Community 

Connectivity Final Design
Option 1: LEED Site vicinity plan showing project site and surrounding development. 
Show density boundary or note drawing scale. CIV

**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. CIV

Final Design

Option 1:  Table indicating, for project site and all surrounding sites within density 
radius (keyed to site vicinity plan), site area and building area. Project development 
density calculation. Density radius calculation. Development density calculation 
within density radius. CIV

Final Design

Option 2: LEED Site vicinity plan showing project site, the 1/2 mile community radius, 
pedestrian walkways and the locations of the residential development(s) and Basic 
Services surrounding the project site. CIV

Final Design
Option 2:  List (including business name and type) of all Basic Services facilities 
within the 1/2 mile radius, keyed to site vicinity plan. CIV

SS3 Brownfield Redevelopment Final Design
Narrative describing contamination and the remediation activities included in project. 
Include statement indicating how site was determined to be a brownfield. CIV

**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. CIV

SS4.1
Alternative Transportation: Public 

Transportation Access Final Design

Statement indicating which option for compliance applies. State whether public 
transportation is existing or proposed and, if proposed, cite source of this 
information. CIV

**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. CIV

Final Design
Option 1: LEED Site vicinity plan showing project site, mass transit stops and 
pedestrian path to them with path distance noted. CIV

Final Design
Option 2: LEED Site vicinity plan showing project site, bus stops and pedestrian path 
to them with path distance noted. CIV

SS4.2
Alternative Transportation: Bicycle 

Storage & Changing Rooms Final Design
FTE calculation.  Bicycle storage spaces calculation. Shower/changing facilities 
calculation. CIV

Final Design
List of drawings that show the location(s) of bicycle storage areas. Statement 
indicating distance from building entrance.  CIV

Final Design
List of drawings that show the location(s) of shower/changing facilities and, if located 
outside the buiding, statement indicating distance from building entrance. ARC

GENERAL - For all credits, narrative/comments may be added to describe special circumstances or considerations regarding the project's credit approach.

GENERAL

CATEGORY 1 - SUSTAINABLE SITES

GENERAL - All calculations shall be in accordance with LEED 2009 Reference Guide.
GENERAL: Obtain excel version of this spreadsheet at http://en.sas.usace.army.mil/enWeb, "Engineering Criteria".

GENERAL - Include all required LEED drawings indicated below in contract drawings with applicable discipline drawings, labeled For Reference Only. 

NOTE: Projects seeking LEED certification need only submit to GBCI whatever documentation is acceptable to GBCI (for example, licensed professional certifications). This 
checklist identifies what must be submitted to the Government for internal review purposes. Government review of LEED documentation in no way supercedes or modifies the 
requirements and rulings of of GBCI for purposes of compliance with project requirement to obtain LEED certifiaction. 
GENERAL - Audit documentation may include but is not limited to what is indicated in this table. 

NOTE: Each submittal indicated with "**" differs from LEED certified project submittals by either having a different due date or being an added submittal not required by GBCI. 
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PAR FEATURE DUE AT REQUIRED DOCUMENTATION DATE REV

SS4.3
Alternative Transportation: Low Emitting 

& Fuel Efficient Vehicles Final Design
Statement indicating which option for compliance applies. FTE calculation. 
Statement indicating total parking capacity of site. CIV

**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. CIV
Final Design Option 1: Low-emission & fuel-efficient vehicle calculation. CIV

Final Design

Option 1: List of drawings and specification references that show location and 
number of preferred parking spaces for low-emission & fuel-efficient vehicles and 
signage. CIV

Final Design

Option 1: Statement indicating quantity, make, model and manufacturer of low-
emission & fuel-efficient vehicles to be provided. Statement confirming vehicles are 
zero-emission or indicating ACEEE vehicle scores. CIV

Final Design Option 2: Low-emission & fuel-efficient vehicle parking calculation. CIV

Final Design
Option 2: List of drawings and specification references that show location and 
number of preferred parking spaces and signage. CIV

Final Design Option 3: Low-emission & fuel-efficient vehicle refueling station calculation. CIV

Final Design
Option 3: List of drawings and specifications indicating location and number of 
refueling stations, fuel type and fueling capacity for each station for an 8-hour period. CIV

Closeout X

Option 3: Construction product submittals indicating what was provided and 
confirming compliance with respect to fuel type and fueling capacity for each station 
for an 8-hour period. CIV

SS4.4
Alternative Transportation: Parking 

Capacity Final Design Statement indicating which option for compliance applies. CIV
**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. CIV

Final Design
Option 1:  Preferred parking calculation including number of spaces required, total 
provided, preferred spaces provided and percentage. CIV

Final Design
Option 2: FTE calculation. Preferred parking calculation including number of spaces 
provided, preferred spaces provided and percentage. CIV

Final Design
Options 1 and 2: List of drawings and specification references that show location and 
number of preferred parking spaces and signage. CIV

Final Design

Option 3: Narrative indicating number of spaces required and provided and 
describing infrastructure and support programs with description of project features to 
support them. CIV

SS5.1
Site Development: Protect or Restore 

Habitat **Final Design
Option 1: List of drawing and specification references that convey site disturbance 
limits. CIV

**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. CIV

**Final Design
Option 2: LEED site plan drawing that delineates boundaries of each preserved and 
restored habitat area with area (sf) noted for each. CIV

**Final Design

Option 2: Percentage calculation of restored/preserved habitat to total site area. List 
of drawings and specification references that convey restoration planting 
requirements. CIV

SS5.2
Site Development: Maximize Open 

Space Final Design

Option 2: LEED site plan drawing delineating boundary of vegetated open space 
adjacent to building with areas of building footprint and designated open space 
noted. CIV

**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. CIV

SS6.1 Stormwater Design: Quantity Control Final Design Statement indicating which option for compliance applies. CIV
**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. CIV

Final Design

Option 1: Indicate pre-development and post-development runoff rate(cfs) and runoff 
quantity (cf) -OR - Narrative describing site conditions, measures and controls to be 
implemented to prevent excessive stream velocities and erosion. CIV

Final Design
Option 2: Indicate pre-development and post-development runoff rate(cfs) and runoff 
quantity (cf). Indicate percent reduction in each. CIV

SS6.2 Stormwater Design: Quality Control Final Design

For non-structural controls, list all BMPs used and, for each, describe the function of 
the BMP and indicate the percent annual rainfall treated. List all structural controls 
and, for each, describe the pollutant removal and indicate the percent annual rainfall 
treated. CIV

**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. CIV

SS7.1 Heat Island Effect: Non-Roof **Final Design

LEED site plan drawing indicating locations and quantities of each paving type, 
including areas of shaded pavement. Percentage calculation indicating percentage of 
reflective/shaded/open grid area. CIV

**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. CIV
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PAR FEATURE DUE AT REQUIRED DOCUMENTATION DATE REV

SS7.2 Heat Island Effect: Roof Final Design

Option 1: Percentage calculation indicating percentage of SRI compliant roof area. 
List of drawings and specification references that convey SRI requirements and roof 
slopes. ARC

Final Design
Option 1: List of specified roof materials indicating, for each, type, manufacturer, 
product name and identification if known, SRI value and roof slope. ARC

**Closeout
Option 1: List of installed roof materials indicating, for each, manufacturer, product 
name and identification, SRI value and roof slope. PE

Closeout X Option 1: Manufacturer published product data or certification confirming SRI PE

Final Design Option 2: Percentage calculation indicating percentage of vegetated roof area. ARC
Final Design Option 3: Combined reflective and green roof calculation. ARC

Final Design
Option 3: List of specified roof materials indicating, for each, type, manufacturer, 
product name and identification if known, SRI value and roof slope. ARC

**Closeout
Option 3: List of installed roof materials indicating, for each, manufacturer, product 
name and identification, SRI value and roof slope. PE

Closeout X Option 3: Manufacturer published product data or certification confirming SRI PE

SS8 Light Pollution Reduction Final Design

Interior Lighting: List of drawings and specification references that convey interior 
lighting requirements (location and type of all installed interior lighting, location of 
non-opaque exterior envelope surfaces, allowing confirmation that maximum candela 
value from interiorfixtures does not intersect non-opaque building envelope surfaces).
- OR - List of drawings and specification references that show automatic lighting 
controls compliance with credit requirement. ELEC

**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. ELEC

Final Design

Exterior Lighting: List of drawings and specification references that convey exterior 
lighting requirements (location and type of all site lighting and building 
façade/landscape lighting). ELEC

Final Design

Exterior Site Lighting Power Density (LPD): Tabulation for exterior site lighting 
indicating, for each location identification or description, units of measure, area or 
distance of the location, actual LPD using units consistent with ASHRAE 90.1, and 
the ASHRAE allowable LPD for that type of location. Percentage calculation of actual 
versus allowable LPD for all site lighting. ELEC

Final Design

Exterior Building Facade/Landscape Lighting Power Density (LPD): Tabulation for 
exterior building facade/landscape lighting indicating, for each location identification 
or description, units of measure, area or distance of the location, actual LPD using 
units consistent with ASHRAE 90.1, and the ASHRAE allowable LPD for that type of 
location. Percentage calculation of actual versus allowable LPD for all building 
facade/landscape lighting. ELEC

Final Design
Exterior Lighting IESNA Zone: Indicate which IESNA zone is applicable to the 
project. ELEC

Final Design

Exterior Lighting Site Lumen table indicating, for each fixture type, quantity installed, 
initial lamp lumens per luminaire, initial lamp lumens above 90 degrees from Nadir, 
total lamp lumens and total lamp lumens above 90 degrees.  Percentage of site lamp 
lumens above 90 degrees from nadir to total lamp lumens. ELEC

Final Design
Exterior Lighting Narrative describing analysis used for addressing requirements for 
light trespass at site boundary and beyond. ELEC

WEPR1 Water Use Reduction: 20% Reduction Final Design
Statement confirming which occupancy breakdown applies (default or special). For 
special occupancy breakdown, indicate source and explanation for ratio. MEC

Final Design
Occupancy calculation including male/female numbers for FTEs, visitors, students, 
customers, residential and other type occupants/users MEC

Final Design
Statement indicating percent of male restrooms with urinals. Statement indicating 
annual days of operation. MEC

CATEGORY 2 – WATER EFFICIENCY
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PAR FEATURE DUE AT REQUIRED DOCUMENTATION DATE REV

Final Design

Baseline flush fixture calculation spreadsheet indicating, for each fixture type, 
gender, flush rate, daily uses per person for each occupant type identified in 
occupancy calculation and annual baseline flush fixture water usage. MEC

Final Design

Design case flush fixture calculation spreadsheet indicating, for each fixture type, 
gender, fixture manufacturer, fixture model number, flush rate, percent of occupants 
using this fixture type, daily uses per person for each occupant type identified in 
occupancy calculation and annual design case flush fixture water usage. MEC

Closeout X Manufacturer published product data or certification confirming fixture water usage. PE

WE1.1
Water Efficient Landscaping: Reduce by 

50% Final Design Statement indicating which option for compliance applies. CIV
**Final Design Delineation and labeling of "LEED Project site boundary" on site plan. CIV

Final Design

Calculation indicating, for baseline and design case,  total water applied, total 
potable water applied, total non-potable water applied. Design case percent potable 
water reduction. If nonpotable water is used, indicate source of nonpotable water. CIV

Final Design List of landscape plan drawings. CIV

Final Design

Narrative describing landscaping and irrigation design strategies, including water use 
calculation methodology used to determine savings and, if non-potable water is used, 
specific information about source and available quantity. CIV

WE1.2
Water Efficient Landscaping: No 

Potable Water Use or No Irrigation Same as WE1.1 Same as WE1.1 CIV
WE2 Innovative Wastewater Technologies Final Design Statement confirming which option for compliance applies. MEC

Final Design
Statement confirming which occupancy breakdown applies (default or special). For 
special occupancy breakdown, indicate source and explanation for ratio. MEC

Final Design
Occupancy calculation including male/female numbers for FTEs, visitors, students, 
customers, residential and other type occupants/users MEC

Final Design
Statement indicating percent of male restrooms with urinals. Statement indicating 
annual days of operation. MEC

Final Design

Baseline flush fixture calculation spreadsheet indicating, for each fixture type, 
gender, flush rate, daily uses per person for each occupant type identified in 
occupancy calculation and annual baseline flush fixture water usage. MEC

Final Design

Design case flush fixture calculation spreadsheet indicating, for each fixture type, 
gender, fixture manufacturer, fixture model number, flush rate, percent of occupants 
using this fixture type, daily uses per person for each occupant type identified in 
occupancy calculation and annual design case flush fixture water usage. MEC

Final Design

Option 1: If onsite non-potable water is used, identify source(s), indicate annual 
quantity from each source and indicate total annual quantity from all onsite non-
potable water sources. MEC

Final Design

Option 1: Summary calculation indicating baseline annual water consumption, design 
case annual water consumption, non-potable annual water consumption and total 
percentage annual water savings. MEC

Final Design
Option 2: Statement confirming on-site treatment of all generated wastewater to 
tertiary standards and all treated wastewater is either infiltrated or used on-site. MEC

Final Design
Option 2: List of drawing and specification references that convey design of on-site 
wastewater treatment features. CIV

Final Design

Option 2: On-site water treatment quantity calculation indicating all on-site 
wastewater source(s), annual quantity treated, annual quantity infiltrated and annual 
quantity re-used on site from each source and totals for annual quantity treated, 
annual quantity infiltrated and annual quantity re-used on site from all sources. CIV

Final Design

Option 2: Wastewater summary calculation indicating design case annual flush 
fixture water usage, annual on-site water treatment and percentage sewage 
convyance reduction. MEC

Final Design

Narrative  describing project strategy for reduction of potable water use for sewage 
conveyance, including  specific information on reclaimed water usage and treated 
wastewater usage. MEC

WE3
Water Use Reduction: 30% - 40% 

Reduction Same as WEPR1 Same as WEPR1 MEC
CATEGORY 3 – ENERGY AND ATMOSPHERE
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PAR FEATURE DUE AT REQUIRED DOCUMENTATION DATE REV

EAPR1

Fundamental Commissioning of the 
Building Energy Systems 

(PREREQUISITE) **Final Design **Owner's Project Requirements document ALL

**Final Design **Basis of Design document for commissioned systems
MEC, 
ELEC

**Final Design **Commissioning Plan 
MEC, 
ELEC

Closeout
Statement confirming all commissioning requirements have been incorporated into 
construction documents. PE

Closeout Commissioning Report PE

EAPR2
Minimum Energy Performance 

(PREREQUISITE) Final Design

Statement listing the mandatory provisions of ASHRAE 90.1 that project meets 
relative to compliance with this prerequisite and indicating which compliance path 
was used.

MEC 
ELEC 
ARC

Final Design Statement indicating which compliance path option applies. MEC

Final Design
Option 1: Statement confirming simulation software capabilities and confirming 
assumptions and methodology. MEC

Final Design

Option 1: General information including simulation program, principal heating source, 
percent new construction and renovation, weather file, climate zone and Energy Star 
Target Finder score. MEC

Final Design
Option 1: Space summary listing, for each building use, the conditioned area, 
unconditioned area and total area and include total area for each category MEC

Final Design
Option 1: List of all simulation output advisory message data and show difference 
between baseline and proposed design MEC

Final Design
Option 1: Comparison summary for energy model inputs including description of 
baseline and design case energy model inputs, showing both by element type MEC

Final Design
Option 1: Energy type summary lising, for each energy type, utility rate description, 
units of energy and units of demand MEC

Final Design

Option 1: Statement indicating whether project uses on-site renewable energy. If yes, 
list all sources and indicate, for each source, backup energy type, annual energy 
generated, rated capacity and renewable energy cost MEC

Final Design
Option 1: If analysis includes exceptional calculation methods,  statement describing 
how exceptional calculation measure cost savings is determined MEC

Final Design

Option 1: If analysis includes exceptional calculation methods,  for each exceptional 
calculation method indicate energy types and, for each energy type, annual energy 
savings, annual cost savings, and brief descriptive narrative MEC

Final Design

Option 1: Baseline performance rating compliance report table indicating, for each 
energy end use, whether it is a process load, energy type, annual and peak energy 
demand for all four orientations. For each orientation indicate total annual energy use 
for each orientation and total annual process energy use. MEC

Final Design
Option 1: Baseline energy cost table indicating, for each energy type, annual cost for 
all four orientations and building total energy cost. MEC

Final Design

Option 1: Proposed Design performance rating compliance report table indicating, for 
each energy end use, whether it is a process load,  energy type,  annual and peak 
energy demand, baseline annual and peak energy demand and percent savings. 
Indicate total annual energy use and total annual process energy use for both 
proposed design and baseline and percent savings. MEC

Final Design
Option 1: Proposed Design energy cost table indicating, for each energy type, annual 
cost for all four orientations and building total energy cost. MEC

Final Design

Option 1: Energy cost and consumption by energy type report indicating, for each 
energy type, proposed design and baseline annual use and annual cost, percent 
savings annual use and annual cost. Indicate for renewable energy annual energy 
generated and annual cost. Indicate exceptional calculations annual energy savings 
and annual cost savings. Indicate building total annual energy use, annual energy 
cost for proposed design and baseline and indicate percent savings annual energy 
use and annual energy cost. MEC
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PAR FEATURE DUE AT REQUIRED DOCUMENTATION DATE REV

Final Design

Option 1: Compliance summaries from energy simulation software. If software does 
not produce compliance summaries provide output summaries and example input 
summaries for baseline and proposed design supporting data in the tables. Output 
summaries must include simulated energy consumption by end use and total energy 
use and cost by energy type. Example input summaries should represent most 
common systems and must include occupancy, use pattern, assumed envelope 
component sizes and descriptive features and assumed mechanical equipment types 
and descriptive features MEC

Final Design
Option 1: Energy rate tariff from project energy providers (only if not using LEED 
Reference Guide default rates) MEC

EAPR3
Fundamental Refrigerant Management 

(PREREQUISITE) Final Design Statement indicating which option for compliance applies. MEC

Final Design
Option 2: Narrative describing phase out plan, including specific information on 
phase out dates and refrigerant quantities. MEC

EA1 Optimize Energy Performance Final Design Statement indicating which compliance path option applies. MEC

Final Design
Option 1: Statement confirming simulation software capabilities and confirming 
assumptions and methodology. MEC

Final Design

Option 1: General information including simulation program, principal heating source, 
percent new construction and renovation, weather file, climate zone and Energy Star 
Target Finder score. MEC

Final Design
Option 1: Space summary listing, for each building use, the conditioned area, 
unconditioned area and total area and include total area for each category MEC

Final Design
Option 1: List of all simulation output advisory message data and show difference 
between baseline and proposed design MEC

Final Design
Option 1: Comparison summary for energy model inputs including description of 
baseline and design case energy model inputs, showing both by element type MEC

Final Design
Option 1: Energy type summary lising, for each energy type, utility rate description, 
units of energy and units of demand MEC

Final Design

Option 1: Statement indicating whether project uses on-site renewable energy. If yes, 
list all sources and indicate, for each source, backup energy type, annual energy 
generated, rated capacity and renewable energy cost MEC

Final Design
Option 1: If analysis includes exceptional calculation methods,  statement describing 
how exceptional calculation measure cost savings is determined MEC

Final Design

Option 1: If analysis includes exceptional calculation methods,  for each exceptional 
calculation method indicate energy types and, for each energy type, annual energy 
savings, annual cost savings, and brief descriptive narrative MEC

Final Design

Option 1: Baseline performance rating compliance report table indicating, for each 
energy end use, whether it is a process load, energy type, annual and peak energy 
demand for all four orientations. For each orientation indicate total annual energy use 
for each orientation and total annual process energy use. MEC

Final Design
Option 1: Baseline energy cost table indicating, for each energy type, annual cost for 
all four orientations and building total energy cost. MEC

Final Design

Option 1: Proposed Design performance rating compliance report table indicating, for 
each energy end use, whether it is a process load,  energy type,  annual and peak 
energy demand, baseline annual and peak energy demand and percent savings. 
Indicate total annual energy use and total annual process energy use for both 
proposed design and baseline and percent savings. MEC

Final Design
Option 1: Proposed Design energy cost table indicating, for each energy type, annual 
cost for all four orientations and building total energy cost. MEC

Final Design

Option 1: Energy cost and consumption by energy type report indicating, for each 
energy type, proposed design and baseline annual use and annual cost, percent 
savings annual use and annual cost. Indicate for renewable energy annual energy 
generated and annual cost. Indicate exceptional calculations annual energy savings 
and annual cost savings. Indicate building total annual energy use, annual energy 
cost for proposed design and baseline and indicate percent savings annual energy 
use and annual energy cost. MEC
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PAR FEATURE DUE AT REQUIRED DOCUMENTATION DATE REV

Final Design

Option 1: Compliance summaries from energy simulation software. If software does 
not produce compliance summaries provide output summaries and example input 
summaries for baseline and proposed design supporting data in the tables. Output 
summaries must include simulated energy consumption by end use and total energy 
use and cost by energy type. Example input summaries should represent most 
common systems and must include occupancy, use pattern, assumed envelope 
component sizes and descriptive features and assumed mechanical equipment types 
and descriptive features MEC

Final Design
Option 1: Energy rate tariff from project energy providers (only if not using LEED 
Reference Guide default rates) MEC

EA2.1 On-Site Renewable Energy Final Design Statement indicating which compliance path option applies. ELEC

Final Design

List all on-site renewable energy sources and indicate, for each source, backup 
energy type, annual energy generated, rated capacity and renewable energy cost. 
Indicate total annual energy use (all sources), total annual energy cost (all sources) 
and percent renewable energy cost.

ELEC 
MEC

Final Design
Option 1: Indicate, for renewable energy,proposed design total annual energy 
generated and annual cost.

ELEC 
MEC

Final Design

Option 2: Indicate CBECS building type and building gross area. Provide the 
following CBECS data: median annual electrical intensity, median annual non-
electrical fuel intensity, average electric energy cost, average non-electric fuel cost, 
annual electric energy use and cost, annual non-electric fuel use and cost.

ELEC 
MEC

Final Design

Option 2: Narrative describing renewable systems and  explaining calculation 
method used to estimate annual energy generated, including  factors influencing 
performance.

ELEC 
MEC

EA2.2 On-Site Renewable Energy Same as EA2.1 Same as EA2.1
ELEC 
MEC

EA2.3 On-Site Renewable Energy Same as EA2.1 Same as EA2.1
ELEC 
MEC

EA3 Enhanced Commissioning **Final Design **Owner's Project Requirements document (OPR) ALL

**Final Design **Basis of Design document for commissioned systems (BOD)
ELEC 
MEC

**Final Design **Commissioning Plan 
ELEC 
MEC

Closeout
Statement confirming all commissioning requirements have been incorporated into 
construction documents. PE

Closeout **Commissioning Report PE
**Final Design Statement by CxA confirming Commissioning Design Review

Closeout
Statement by CxA confirming review of Contractor submittals for compliance with 
OPR and BOD PE

Closeout **Systems Manual PE

Closeout Statement by CxA confirming completion of O&M staff and occupant training PE

Closeout
**Scope of work for post-occupancy review of building operation, including plan for 
resolution of outstanding issues PE

**Predesign
Statement confirming CxA qualifications and contractual relationships relative to 
work on this project, demonstrating that CxA is an independent third party. MEC

EA4 Enhanced Refrigerant Management Final Design
Refrigerant impact calculation table with all building data and calculation values as 
shown in LEED 2009 Reference Guide Example Calculations MEC

Final Design Narrative describing any special circumstances or explanatory remarks 
Closeout X Cut sheets highlighting refrigerant data for all HVAC components. PE

EA5 Measurement & Verification Closeout Statement indicating which compliance path option applies. PE

Closeout Measurement and Verification Plan including Corrective Action Plan PE

Closeout
**Scope of work for post-occupancy implementation of M&V plan including corrective 
action plan. PE

EA6 Green Power Closeout Statement indicating which compliance path option applies. PE
Closeout Option 1: Indicate proposed design total annual electric energy usage PE

Closeout Option 2: Indicate actual total annual electric energy usage PE

Closeout
Option 3: Calculation indicating building type, total gross area, median electrical 
intensity and annual electric energy use PE
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PAR FEATURE DUE AT REQUIRED DOCUMENTATION DATE REV

Closeout

Green power provider summary table indicating, for each purchase type, provider 
name, annual quantity green power purchased and contract term. Indicate total 
annual green power use and indicate percent green power PE

Closeout Narrative describing how Green Power or Green Tags are purchased PE

MRPR1
Storage & Collection of Recyclables 

(PREREQUISITE) Final Design

Statement confirming that recycling area will accommodate recycling of plastic, 
metal, paper, cardboard and glass. Narrative indicating any other materials 
addressed and coordination with pickup. ARC

MR1.1
Building Reuse: Maintain 55% of 

Existing Walls, Floors & Roof **Final Design
If project includes a building addition, confirm that area of building addition does not 
exceed 2x the area of the existing building. ARC

**Final Design
Spreadsheet listing, for each building structural/envelope element, the existing area 
and reused area. Total percent reused. ARC

MR1.2
Building Reuse: Maintain 75% of 

Existing Walls, Floors & Roof Same as MR1.1 Same as MR1.1 ARC

MR1.3
Building Reuse: Maintain 95% of 

Existing Walls, Floors & Roof Same as MR1.1 Same as MR1.1 ARC

MR1.4
Building Reuse: Maintain 50% of 
Interior Non-Structural Elements **Final Design

If project includes a building addition, confirm that area of building addition does not 
exceed 2x the area of the existing building. ARC

**Final Design
Spreadsheet listing, for each building interior non-structural element, the existing 
area and reused area. Total percent reused. ARC

MR2.1
Construction Waste Management: 

Divert 50% From Disposal **Preconstruction Waste Management Plan PE
**Construction 
Quarterly and 

Closeout

Spreadsheet calculations indicating material description, disposal/diversion location 
(or recycling hauler), weight,  total waste generated, total waste diverted, diversion 
percentage PE

**Construction 
Quarterly and 

Closeout Receipts/tickets for all items on spreadsheet PE

MR2.2
Construction Waste Management: 

Divert 75% From Disposal Same as MR2.1 Same as MR2.1 PE

MR3.1 Materials Reuse: 5% Closeout Statement indicating total materials value and whether default or actual. PE

Closeout
Spreadsheet calculations indicating, for each reused/salvaged material, material 
description, source or vendor, cost. Total reused/salvaged materials percentage. PE

MR3.2 Materials Reuse: 10% Same as MR3.1 Same as MR3.1 PE

MR4.1
 Recycled Content: 10% (post-
consumer + 1/2 pre-consumer) Closeout Statement indicating total materials value and whether default or actual. PE

Closeout

Spreadsheet calculations indicating, for each recycled content material, material 
name/description, manufacturer, cost, post-consumer recycled content percent, pre-
consumer recycled content percent, source of recycled content data. Total post-
consumer content materials cost, total pre-consumer content materials cost, total 
combined recycled content materials cost, recycled content materials percentage. PE

Final Design or 
NLT 

Preconstruction
**Purchasing Plan consisting of spreadsheet indicated above, filled in with estimated 
quantities to show strategy for achieving goal. PE

Closeout X
Manufacturer published product data or certification,  confirming recycled content 
percentages in spreadsheet PE

MR4.2
 Recycled Content: 20% (post-
consumer + 1/2 pre-consumer) Same as MR4.1 Same as MR4.1 PE

MR5.1
Regional Materials:10% Extracted, 

Processed & Manufactured Regionally Closeout Statement indicating total materials value and whether default or actual. PE

Closeout

Spreadsheet calculations indicating, for each regional material, material 
name/description, manufacturer, cost, percent compliant, harvest distance, 
manufacture distance, source of manufacture and harvest location data. Total 
regional materials cost, regional materials percentage. PE

Preconstruction
**Purchasing Plan consisting of spreadsheet indicated above, filled in with estimated 
quantities to show strategy for achieving goal. PE

Closeout X
Manufacturer published product data or certification confirming regional material 
percentages in spreadsheet PE

CATEGORY 4 – MATERIALS AND RESOURCES
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PAR FEATURE DUE AT REQUIRED DOCUMENTATION DATE REV

MR5.2
Regional Materials:20% Extracted, 

Processed & Manufactured Regionally Same as MR5.1 Same as MR5.1 PE

MR6 Rapidly Renewable Materials Closeout Statement indicating total materials value and whether default or actual. PE

Closeout

Spreadsheet calculations indicating, for each rapidly renewable material, material 
name/description, manufacturer, cost, rapidly renewable content percent, rapidly 
renewable product value. Total rapidly renewable product value, rapidly renewable 
materials percentage. PE

Final Design
**Purchasing Plan consisting of spreadsheet indicated above, filled in with estimated 
quantities to show strategy for achieving goal. ARC

Closeout X
Manufacturer published product data or certification confirming rapidly renewable 
material percentages in spreadsheet PE

MR7 Certified Wood Closeout Statement indicating total materials value and whether default or actual. PE

Closeout

Spreadsheet calculations indicating, for each certified wood material, material 
name/description, vendor, cost, wood component percent, certified wood percent of 
wood component, FSC chain of custody certificate number. Total certified wood 
product value, certified wood materials percentage. PE

Final Design or 
NLT 

Preconstruction
**Purchasing Plan consisting of spreadsheet indicated above, filled in with estimated 
quantities to show strategy for achieving goal. PE

Closeout X

Vendor invoices, FSC chain of custody certificates and anufacturer published product 
data or certification confirming all certified wood materials percentages in 
spreadsheet. PE

EQPR1
Minimum IAQ Performance 

(PREREQUISITE) Final Design

Statement indicating which option for compliance applies, stating applicable 
criteria/requirement, and confirming that project has been designed to meet the 
applicable requirements. MEC

Final Design
Narrative describing the project's ventilation design, including specifics about fresh 
air intake volumes and special considerations. MEC

EQPR2
Environmental Tobacco Smoke (ETS) 

Control (PREREQUISITE) Final Design

Statement indicating which option for compliance applies, stating applicable 
criteria/requirement, and confirming that project has been designed to meet the 
applicable requirements. ARC

Final Design
List of drawing and specification references that convey conformance to applicable 
requirements (signage, exhaust system, room separation details, etc). ARC

EQ1 Outdoor Air Delivery Monitoring Final Design
Statement indicating which option for compliance applies and confirming that project 
has been designed to meet the applicable requirements. MEC

Final Design
List of drawing and specification references that convey conformance to applicable 
requirements. MEC

Final Design
Narrative describing the project's ventilation design and CO2 monitoring system, 
including specifics about monitors, operational parameters and setpoints. MEC

Closeout X Cut sheets for CO2 monitoring system. PE

EQ2 Increased Ventilation Final Design
Statement indicating which option for compliance applies and confirming that project 
has been designed to meet the applicable requirements. MEC

Final Design
Narrative describing the project's ventilation design, including specifics about zone 
fresh air intake volumes and demonstrating compliance. MEC

Final Design

Option 2: Narrative describing design method used for determining natural ventilation 
design, including calculation methodology/model results and demonstrating 
compliance. MEC

Final Design
List of drawing and specification references that convey conformance to applicable 
requirements. MEC

EQ3.1
Construction IAQ Management Plan: 

During Construction **Preconstruction Construction IAQ Management Plan PE

Closeout Statement confirming whether air handling units were operated during construction PE

Closeout

Dated jobsite photos showing examples of IAQ management plan practices being 
implemented. Label photos to indicate which practice they demonstrate. Minimum 
one photo of each practice at each building. PE

 INDOOR ENVIRONMENTAL QUALITY 
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PAR FEATURE DUE AT REQUIRED DOCUMENTATION DATE REV

Closeout

Spreadsheet indicating, for each filter installed during construction, the manufacturer, 
model number, MERV rating, location installed, and if it was replaced immediately 
prior to occupancy. PE

EQ3.2
Construction IAQ Management Plan: 

Before Occupancy **Preconstruction Construction IAQ Management Plan PE

Closeout
Statement indicating which option for compliance applies and confirming that 
required activities have occurred that meet the applicable requirements. PE

Closeout

Option 1a: Narrative describing the project's flushout process, including specifics 
about temperature, airflow and duration, special considerations (if any) and 
demonstrating compliance. PE

Closeout

Option 1b: Narrative describing the project's pre-occupancy and post-occupancy 
flushout processes, including specifics about temperature, airflow and duration, 
special considerations (if any) and demonstrating compliance. PE

Closeout

Option 2: Narrative describing the project's IAQ testing process, including specifics 
about contaminants tested for, locations, remaining work at time of test, retest 
parameters and special considerations (if any). PE

Closeout Option 2: IAQ testing report demonstrating compliance. PE

EQ4.1
Low Emitting Materials: Adhesives & 

Sealants Closeout

Spreadsheet indicating, for each applicable indoor adhesive, sealant and sealant 
primer used, the manufacturer, product name/model number, VOC content, LEED 
VOC limit, and source of VOC data. PE

Closeout

Spreadsheet indicating, for each applicable indoor aerosol adhesive, the 
manufacturer, product name/model number, VOC content, LEED VOC limit, and 
source of VOC data - OR - Statement confirming no indoor aerosol adhesives were 
used for the project. PE

Closeout X
Manufacturer published product data or certification confirming material VOCs in 
spreadsheet PE

EQ4.2
Low Emitting Materials: Paints & 

Coatings Closeout

Spreadsheet indicating, for each applicable indoor paint and coating used, the 
manufacturer, product name/model number, VOC content, LEED VOC limit, and 
source of VOC data. PE

Closeout

Spreadsheet indicating, for each applicable indoor anti-corrosive/anti-rust paint and 
coating used, the manufacturer, product name/model number, VOC content, LEED 
VOC limit, and source of VOC data - OR - Statement confirming no indoor anti-
corrosive/anti-rust paints were used for the project . PE

Closeout X
Manufacturer published product data or certification confirming material VOCs in 
spreadsheet PE

EQ4.3
Low Emitting Materials: Flooring 

Systems Closeout

Spreadsheet indicating, for each indoor flooring system used, the manufacturer, 
product name/model number, if it meets LEED requirement (yes/no) and source of 
LEED compliance data. PE

Closeout

Spreadsheet indicating, for each indoor carpet cushion used, the manufacturer, 
product name/model number, if it meets LEED requirement (yes/no) and source of 
LEED compliance data - OR - Statement confirming no indoor carpet cushion was 
used for the project. PE

Closeout X
Manufacturer published product data or certification confirming material compliance 
label in spreadsheet PE

EQ4.4
Low Emitting Materials: Composite 

Wood & Agrifiber Products Closeout

Spreadsheet indicating, for each indoor composite wood and agrifiber product used, 
the manufacturer, product name/model number, if it contains added urea 
formaldehyde (yes/no) and source of LEED compliance data. PE

Closeout X
Manufacturer published product data or certification confirming material urea 
formaldehyde in spreadsheet PE

EQ5
Indoor Chemical & Pollutant Source 

Control Closeout 
Spreadsheet indicating, for each permanent entryway system used, the 
manufacturer, product name/model number and description of system. PE

Final Design
List of drawing and specification references that convey locations and installation 
methods for entryway systems. ARC

Final Design

Spreadsheet indicating, for each chemical use area, the room number, room name, 
description of room separation features (walls, floor/ceilings, openings) and pressure 
differential from surrounding spaces with doors closed - OR - Statement confirming 
that project includes no chemical use areas and that no hazardous cleaning materials
are needed for building maintenance. 

ARC 
MEC

Final Design

If project includes chemical use areas: List of drawing and specification references 
that convey locations of chemical use areas, room separation features and exhaust 
system.

ARC 
MEC
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PAR FEATURE DUE AT REQUIRED DOCUMENTATION DATE REV

Final Design

If project includes places where water and chemical concentrate mixing occurs: List 
of drawing and specification references that convey provisions for containment of 
hazardous liquid wastes OR - Statement confirming that project includes no places 
where water and chemical concentrate mixing occurs.

ARC 
MEC

Closeout 

If project includes chemical use areas: Spreadsheet indicating, for AHUs/mechanical 
ventilation equipment serving occupied areas, the manufacturer, model number, 
MERV rating, location installed, and if it was replaced immediately prior to 
occupancy (yes/no) - OR - Statement confirming that project does not use 
mechanical equipment for ventilation of occupied areas. PE

EQ6.1 Controllability of Systems: Lighting Final Design

Calculation indicating total number of individual workstations, number of workstations 
with individual lighting controls and the percentage of workstations with individual 
lighting controls. ELEC

Final Design For each shared multi-occupant space, provide a brief description of lighting controls. ELEC

Final Design
Narrative describing lighting control strategy, including type and location of individual 
controls and type and location of controls in shared multi-occupant spaces. ELEC

EQ6.2
Controllability of Systems: Thermal 

Comfort Final Design

Calculation indicating total number of individual workstations, number of workstations 
with individual thermal comfort controls and the percentage of workstations with 
individual thermal comfort controls. MEC

Final Design
For each shared multi-occupant space, provide a brief description of thermal comfort 
controls. MEC

Final Design
Narrative describing thermal comfort control strategy, including type and location of 
individual and shared multi-occupant controls. MEC

EQ7.1 Thermal Comfort: Design Final Design

Design criteria spreadsheet indicating, for spring, summer, fall and winter, maximum 
indoor space design temperature, minimum indoor space design temperature and 
maximum indoor space design humidity. MEC

Final Design

Narrative describing method used to establish thermal comfort control conditions and 
how systems design addresses the design criteria, including compliance with the 
referenced standard. MEC

EQ7.2 Thermal Comfort: Verification Final Design
Narrative describing the scope of work for the thermal comfort survey, including 
corrective action plan development MEC

Final Design
List of drawing and specification references that convey permanent monitoring 
system. MEC

EQ8.1
Daylight & Views: Daylight 75% of 

Spaces Final Design

Option 2: Table indicating all regularly occupied spaces with space area and space 
area with compliant daylight zone. Sum of regularly occupied areas and regularly 
occupied areas withcompliant daylight zone. Percentage calculation of areas 
withcompliant daylight zone to total regularly occupied areas. ARC

Final Design Option 1: Simulation model method, software and output data ELEC

Final Design

Option 1: Table indicating all regularly occupied spaces with space area, space area 
with minimum 25 footcandles daylighting illumination, and method of providing glare 
control. Sum of regularly occupied areas and regularly occupied areas with 25 fc 
daylighting. Percentage calculation of areas with 25 fc daylighting to total regularly 
occupied areas. ELEC

Final Design
For all occupied spaces excluded from the calculation, provide narrative indicating 
reasons for excluding the space. ARC

Final Design

List of drawing and specification references that convey exterior glazed opening 
head and sill heights, glazing performance properties and glare control/sunlight 
redirection devices. ARC

Closeout X
Manufacturer published product data or certification confirming glazing Tvis in 
spreadsheet PE

EQ8.2
Daylight & Views: Views for 90% of 

Spaces Final Design

Table indicating all regularly occupied spaces with space area and space area with 
access to views. Sum of regularly occupied areas and regularly occupied areas with 
access to views. Percentage calculation of areas with views to total regularly 
occupied areas. ARC

Final Design
For all occupied spaces excluded from the calculation, provide narrative indicating 
reasons for excluding the space. ARC

Final Design

LEED Floor plan drawings showing line of sight diagramming of views areas in each 
regularly occupied space. List of drawing/specification references that convey 
exterior glazed opening head and sill heights. ARC

INNOVATION & DESIGN PROCESS
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PAR FEATURE DUE AT REQUIRED DOCUMENTATION DATE REV

IDc1.1 Innovation in Design Final Design

Narrative decribing intent, requirement for credit, project approach to the credit. List 
of drawings and specification references that convey implementation of credit. All 
other documentation that validates claimed credit. 

IDc1.2 Innovation in Design Final Design
IDc1.3 Innovation in Design Final Design
IDc1.4 Innovation in Design Final Design

IDc2 LEED Accredited Professional Final Design
Narrative indicating name of LEED AP, company name of LEED AP, description of 
LEED AP's role and responsiblilities in the project. ARC
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ATTACHMENT F
Version 05-31-2011

BUILDING INFORMATION MODELING REQUIREMENTS

1.0 Section 1 - General

1.1. Definitions.  See Section 7 for definitions of terms used in this document.

1.2. Submittal Format 

1.2.1. The Model shall be developed using Building Information Modeling (“BIM”) supplemented 
with  Computer Aided Design (“CAD”) content as necessary to produce a complete set of Construction 
Documents.  Printed design submittal drawings shall be 22"x34" size, suitable for half-size scaled 
reproduction.

1.2.2. BIM submittals shall conform to the requirements of Sections 3 and 4 below.

1.2.3. For each Center of Standardization (CoS) facility type included in this Project, all Models and 
associated Facility Data shall be submitted in  Bentley BIM V8i.  The submittals shall be fully operable, 
compatible, and editable within the native BIM tools.  

2.0 Section 2 – Design Requirements

2.1. Use of BIM for Design.  Contractor shall use BIM application(s) and software(s) to develop 
Project designs consistent with the following requirements.

2.1.1. Baseline Model. The Contractor will not be provided a baseline multi-discipline BIM Project 
Model.

2.1.2. USACE BIM Workspace.   The USACE Bentley BIM Workspace  09Q4B  must be used and 
can be downloaded from the CAD/BIM Technology Center website, currently 
https://cadbim.usace.army.mil.

2.1.3. Reference. Refer to ERDC TR-06-10, “U.S. Army Corps of Engineers Building Information 
Modeling Road Map” from the CAD/BIM Technology Center website for more information on the USACE 
BIM implementation goals.

2.1.4. Industry Foundation Class (IFC) Support.  The Contractor’s selected BIM application(s) and 
software(s) must be consistent with the current IFC property sets.  Any deviations from or additions to the 
IFC property sets for any new spaces, systems, and equipment must be submitted for Government 
acceptance.

2.1.5. BIM Project Execution Plan.

2.1.5.1. Develop a BIM Project Execution Plan (“Plan” or “PxP”) documenting the BIM uses, analysis 
technologies and workflows.  

2.1.5.2. Contractors shall utilize the link for the USACE BIM PROJECT EXECUTION PLAN (USACE 
PxP) Template located in Attachment H to develop an acceptable Plan.  

2.2. BIM Requirements.
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2.2.1. Facility Data.  Develop the Facility Data to include material definitions and attributes that are 
necessary for the Project facility design and construction as described in Section 4.0.  Additional data in 
support of Section 6.0 Contractor Electives is encouraged to be added to the Model.

2.2.2. Model Content.  The Model and Facility Data shall include, at a minimum, the requirements of 
Section 4 below.

2.2.3. Model Granularity.  Individual elements may vary in level of detail within the Model, but at a 
minimum must include all features that would be included on a quarter inch (1/4” = 1’0”) scaled drawing 
(e.g., at least 1/16th, 1/8th and 1/4th), or on appropriately scaled civil drawings.

2.3. Output.  Submitted Drawings (e.g., plans, elevations, sections, schedules, details, etc.) shall 
be derived (commonly known as extractions, views or sheets) from the Model and Facility Data.  
Drawings derived from the Model shall remain connected to the Model for the life of the Project and 
documented in the PxP. Drawings not derived from the Model shall also be documented in the PxP.

2.3.1. Drawings derived from the Model shall be compliant with the A/E/C CAD Standard. Deliver 
electronic CAD files used for the creation of the Construction Documents per requirements in Section 01 
33 16, the criteria of the USACE Louisville District District, and as noted herein.  

2.3.2. The CAD file format specified for drawings shall not dictate which application(s) are used for 
development and execution of the Model and Facility Data. Application(s) used shall be documented in 
the PxP.

2.4. Quality Control Parameters.  Implement quality control (“QC”) parameters for the Model, 
including: 

2.4.1. Model Standards Checks.  QC validation ensures that the Project Facility Data set has no 
undefined, incorrectly defined or duplicated elements.  Identify and report non-compliant elements and 
submit a corrective action plan.  Provide the Government with detailed justification and request 
Government acceptance for any non-compliant element that the Contractor proposes to be allowed to 
remain in the Model.

2.4.2. CAD Standards Checks.  QC checking ensures that the fonts, dimensions, line styles, levels 
and other construction document formatting issues are followed per requirements in Section 01 33 16.  
Identify and report non-compliant content and submit a corrective action plan.

2.4.3. Other Parameters.  Develop such other QC parameters as Contractor deems appropriate for 
the Project and provide to the Government for acceptance.  

2.5. Design and Construction Reviews.  Perform design and construction reviews at each 
submittal stage under Section 3 to test the Model, including:  

2.5.1. Visual Checks.  Checking to ensure the design intent has been followed and that there are no 
unintended elements in the Model.

2.5.2. Interference Management Checks.  Locate conflicting spatial data in the Model where two 
elements are occupying the same space.  Log hard interferences (e.g., mechanical vs. structural, or 
mechanical vs. mechanical, overlaps in the same location) and soft interferences, (e.g., conflicts 
regarding equipment clearance, service access, fireproofing, insulation, code space requirements) in a 
written report and resolve.

2.5.3. IFC Coordination View.  Provide an IFC Coordination View in IFC Express format for all 
deliverables. Provide exported property set data for all IFC supported named building elements.
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2.5.4. Other Parameters.  Develop other design and construction review parameters as the 
Contractor deems appropriate for the Project and provide to the Government for acceptance. 

3.0 Section 3 – Submittal Requirements

3.1. General Submittal Requirements.

3.1.1. Provide submittals in compliance with the PxP deliverables at stages as described below.

3.1.2. For each Interim Design Submittal as set forth in Paragraphs 3.3 through 3.6, provide a 
Contractor-certified written report confirming that consistency checks as identified in Paragraphs 2.4 and 
2.5 above have been completed.  This report shall be discussed as part of the review process and shall 
address cross-discipline interferences, if any.

3.1.3. At each Interim Design Submittal as set forth in Paragraphs 3.3 through 3.6, provide the 
Government with:

3.1.3.1. The Model, Facility Data, Workspace and CAD Data files in the native BIM/CAD format. 

3.1.3.2. A copy of the Model in an interactive review format such as  Bentley Navigator, Autodesk 
Navisworks, Adobe 3D PDF 7.0 (or later), Google Earth KMZ or other format per PxP requirements.  The 
format for reviews can change between submittals.

3.1.3.3. A list of all submitted electronic files including a description, directory, and file name for each 
file submitted.  For all CAD printed sheets, include a list of the sheet titles and sheet numbers. Identify 
which files have been produced from the Model and Facility Data.

3.1.4. The Government shall confirm acceptability of all submittals identified in Section 3 in 
coordination with the USACE Geographic District BIM Manager.

3.2. Initial Design Conference Submittal.

3.2.1. Submit a digital copy of the PxP where, in addition to Paragraph 3.1.4, the USACE 
Geographic District BIM Manager will coordinate with the USACE CoS BIM Manager to confirm 
acceptability of the Plan or advise as to additional processes or activities necessary to be incorporated 
into the PxP.

3.2.2. Within thirty (30) days after the acceptance of the PxP, conduct a demonstration to review the 
Plan for clarification, and to verify the functionality of planned Model technology workflow and processes.  
If modifications are required, the Contractor shall complete the modifications and resubmit the PxP 
performing a subsequent demonstration for Government acceptance.  There will be no payment for 
design or construction until the PxP is completed and accepted by the Government.  The Government 
may also withhold payment if there is design and construction for unacceptable performance in executing 
the accepted PxP.

3.3. Interim Design Submittals.  

3.3.1. BIM and CAD Data.  Submit the Model with Facility Data per the requirements identified in 
Paragraphs 2.2 and 2.3 as applicable to the Interim Design package(s).

3.4. Final Design Submissions and Design Complete Submittals.  

3.4.1. BIM and CAD Data.  Submit the Model with Facility Date per the requirements identified in 
Paragraphs 2.2 and 2.3.  Acceptance according to Paragraph 3.1.4 is required before commencement of 
construction, as described in Paragraph 3.7.6 of Section 01 33 16.
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3.5. Construction Submittals – Over-The-Shoulder Progress Reviews.  Periodic quality control 
meetings or construction progress review meetings shall include quality control reviews on the 
implementation and use of the Model, including interference management and design change tracking 
information.

3.6. Final As-Built BIM and CAD Data Submittal.  Submit the final Model, Facility Data, and CAD 
files reflecting as-built construction conditions for Government acceptance, as specified in Section 01 78 
02.00 10, PROJECT CLOSEOUT.

4.0 Section 4 – BIM Model Minimum Requirements and Output

4.1. General Provisions.  The Model shall be developed to include the systems described below 
as they would be built, the processes of installing them, and to reflect final as-built construction 
conditions.  The deliverable Model at the Interim Design Stage and at the Final Design Stage (“released 
for construction”) shall be developed to include as many of the systems described below as are 
necessary and appropriate at that design stage.

4.2. Architectural/Interior Design.  The Architectural systems Model may vary in level of detail for 
individual elements, but at a minimum must include all features that would be included on a quarter inch 
(1/4”=1’0”) scaled drawing.  Additional minimum Model requirements include:

4.2.1. Spaces.  The Model shall include spaces defining actual net square footage and net volume, 
and holding data to develop the room finish schedule including room names and numbers.  Include 
program information to verify design space against programmed space, using this information to validate 
area quantities.

4.2.2. Walls and Curtain Walls.  Each wall shall be depicted to the exact height, length, width and 
ratings (thermal, acoustic, fire) to properly reflect wall types.  The Model shall include all walls, both 
interior and exterior, and the necessary intelligence to produce accurate plans, sections and elevations 
depicting these design elements.

4.2.3. Doors, Windows and Louvers.  Doors, windows and louvers shall be depicted to represent 
their actual size, type and location. Doors and windows shall be modeled with the necessary intelligence 
to produce accurate window and door schedules.

4.2.4. Roof.  The Model shall include the roof configuration, drainage system, penetrations, 
specialties, and the necessary intelligence to produce accurate plans, building sections and generic wall 
sections where roof design elements are depicted.

4.2.5. Floors.  The floor slab(s) shall be developed in the Structural Model and then referenced by 
the Architectural Model.

4.2.6. Ceilings.  All heights and other dimensions of ceilings, including soffits, ceiling materials,  or 
other special conditions shall be depicted in the Model with the necessary intelligence to produce 
accurate plans, building sections and wall sections where ceiling design elements are depicted.

4.2.7. Vertical Circulation.  All continuous vertical components (i.e., non-structural shafts, 
architectural stairs, handrails and guardrails) shall be accurately depicted and shall include the necessary 
intelligence to produce accurate plans, elevations and sections in which such design elements are 
referenced.

4.2.8. Architectural Specialties.  All architectural specialties (i.e., toilet room accessories, toilet 
partitions, grab bars, lockers, and display cases) and millwork (i.e., cabinetry and counters) shall be 
accurately depicted with the necessary intelligence to produce accurate plans, elevations, sections and 
schedules in which such design elements are referenced.
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4.2.9. Signage.  The Model shall include all signage and the necessary intelligence to produce 
accurate plans and schedules.

4.2.10. Schedules.  Provide door, window, hardware sets using BHMA designations, flooring, wall 
finish, and signage schedules from the Model, indicating the type, materials and finishes used in the 
design.

4.3. Furniture.  The furniture Model may vary in level of detail for individual elements, but at a 
minimum must include all features that would be included on a quarter inch (1/4”=1’0”) scaled drawing, 
and have necessary intelligence to produce accurate plans. Representation of furniture elements is to be 
2D.  Contractor may provide a minimal number of 3D representations as examples.  Examples of furniture 
include, but are not limited to, desks, furniture systems, seating, tables, and office storage.

4.3.1. Furniture Coordination.  Furniture that makes use of electrical, data or other features shall 
include the necessary intelligence to produce coordinated documents and data.

4.4. Equipment.  The Model may vary in level of detail for individual elements. Equipment shall be 
depicted to meet layout requirements with the necessary intelligence to produce accurate plans and 
schedules, indicating the configuration, materials, finishes, mechanical, and electrical requirements..  
Examples of equipment include but are not limited to copiers, printers, refrigerators, ice machines and 
microwaves.

4.4.1. Schedules.  Provide furniture and equipment schedules from the model indicating the 
materials, finishes, mechanical, and electrical requirements.

4.5. Structural.  The Structural systems Model may vary in level of detail for individual elements, 
but at a minimum must include all features that would be included on a quarter inch (1/4”=1’0”) scaled 
drawing.  Additional minimum Model requirements include:

4.5.1. Foundations.  All necessary foundation and/or footing elements, with necessary intelligence 
to produce accurate plans and elevations.

4.5.2. Floor Slabs.  Structural floor slabs shall be depicted with all necessary recesses, curbs, pads, 
closure pours, and major penetrations accurately depicted.

4.5.3. Structural Steel.  All steel columns, primary and secondary framing members, and steel 
bracing for the roof and floor systems (including decks), including all necessary intelligence to produce 
accurate structural steel framing plans, related building/wall sections, and schedules.

4.5.4. Cast-in-Place Concrete.  All walls, columns, beams, including necessary intelligence to 
produce accurate plans and building/wall sections, depicting cast-in-place concrete elements.

4.5.5. Expansion/Contraction Joints.  Joints shall be accurately depicted.

4.5.6. Stairs.  All framing members for stair systems, including necessary intelligence to produce 
accurate plans and building/wall sections depicting stair design elements.

4.5.7. Shafts and Pits.  All shafts and pits, including necessary intelligence to produce accurate 
plans and building/wall sections depicting these design elements.

4.5.8. Openings and Penetrations.  All major openings and penetrations that would be included on a 
quarter inch (1/4”=1’0”) scaled drawing.

4.6. Mechanical.  The Mechanical systems Model may vary in level of detail for individual 
elements, but at a minimum must include all features that would be included on a quarter inch (1/4”=1’0”) 
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scaled drawing.  Small diameter (less than 1-1/2” NPS) field-routed piping is not required to be depicted 
in the Model.  Additional minimum Model requirements include: 

4.6.1. HVAC.  All necessary heating, ventilating, air-conditioning and specialty equipment, including 
air distribution for supply, return, ventilation and exhaust ducts, control systems, registers, diffusers, grills, 
and hydronic baseboards with necessary intelligence to produce accurate plans, elevations, building/wall 
sections and schedules.

4.6.1.1. Mechanical Piping.  All necessary piping and fixture layouts, and related equipment, including 
necessary intelligence to produce accurate plans, elevations, building/wall sections, and schedules.

4.6.2. Plumbing.  All necessary plumbing piping and fixture layouts, floor and area drains, and 
related equipment, including necessary intelligence to produce accurate plans, elevations, building/wall 
sections, riser diagrams, and schedules.

4.6.3. Equipment Clearances.  All Mechanical equipment clearances shall be modeled for use in 
interference management and maintenance access requirements.

4.6.4. Elevator Equipment.  All necessary equipment and control systems, including necessary 
intelligence to produce accurate plans, sections and elevations depicting these design elements.

4.7. Electrical/Telecommunications.  The Electrical and Telecommunications systems Model may 
vary in level of detail for individual elements, but at a minimum must include all features that would be 
included on a quarter inch (1/4”=1’0”) scaled drawing.  Small diameter (less than 1-1/2”Ø) field-routed 
conduit is not required to be depicted in the Model. Additional minimum Model requirements include:

4.7.1. Interior Electrical Power and Lighting.  All necessary interior electrical components (i.e., 
lighting, receptacles, special and general purpose power receptacles, lighting fixtures, panelboards, cable 
trays and control systems), including necessary intelligence to produce accurate plans, details and 
schedules.  Lighting and power built into furniture/equipment shall be modeled.

4.7.2. Special Electrical.  All necessary special electrical components (i.e., security, mass 
notification, public address, nurse call and other special electrical occupancy sensors, and control 
systems), including necessary intelligence to produce accurate plans, details and schedules.

4.7.3. Grounding.    All necessary grounding components (i.e., lightning protection systems, static 
grounding systems, communications grounding systems, and bonding), including necessary intelligence 
to produce accurate plans, details and schedules.

4.7.4. Telecommunications.  All existing and new telecommunications service controls and 
connections, both above ground and underground, with necessary intelligence to produce accurate plans, 
details and schedules.  Cable tray routing shall be modeled without detail of cable contents.

4.7.5. Exterior Building Lighting.  All necessary exterior lighting including all lighting fixtures, 
relevant existing and proposed support utility lines and equipment with necessary intelligence to produce 
accurate plans, details and schedules.

4.7.6. Equipment Clearances.  All Electrical equipment clearances shall be modeled for use in 
interference management and maintenance access requirements.

4.8. Fire Protection.  The fire protection system Model may vary in level of detail for individual 
elements, but at a minimum must include all features that would be included on a quarter inch (1/4”=1’0”) 
scaled drawing.  Additional minimum Model requirements include: 
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4.8.1. Fire Protection System.  All relevant fire protection components (i.e., branch piping, sprinkler 
heads, fittings, drains, pumps, tanks, sensors, control panels) with necessary intelligence to produce 
accurate plans, elevations, building/wall sections, riser diagrams, and schedules.  All fire protection piping 
shall be modeled.  

4.8.2. Fire Alarms.  Fire alarm/mass notification devices and detection system shall be indicated 
with necessary intelligence to produce accurate plans depicting them.  

4.9. Civil.  The Civil Model may vary in level of detail for individual elements, but at a minimum 
must include all features that would be included on a one inch (1”=100’) scaled drawing. Additional 
minimum Model requirements include:

4.9.1. Terrain (DTM).  All relevant site conditions and proposed grading, including necessary 
intelligence to produce accurate Project site topographical plans and cross sections.

4.9.2. Drainage.  All existing and new drainage piping, including upgrades thereto, including 
necessary intelligence to produce accurate plans and profiles for the Project site.

4.9.3. Storm Water and Sanitary Sewers.  All existing and new sewer structures and piping, 
including upgrades thereto, with necessary connections to mains or other distribution points as 
appropriate, including necessary intelligence to produce accurate plans and profiles .

4.9.4. Utilities.  All necessary new utilities connections from the Project building(s) to the existing or 
newly-created utilities, and all existing above ground and underground utility conduits, including 
necessary intelligence to produce accurate plans and site-sections.

4.9.5. Roads and Parking.  All necessary roadways, parking lots, and parking structures, including 
necessary intelligence to produce accurate plans, profiles and cross-sections. 

5.0 Section 5 - Ownership and Rights in Data

5.1. Ownership.  The Government has ownership of and rights at the date of Closeout Submittal to 
all CAD files, BIM Model, and Facility Data developed for the Project in accordance with FAR Part 27, 
clauses incorporated in Section 00 72 00, Contract Clauses and Special Contract Requirement 1.14 
GOVERNMENT RE-USE OF DESIGN (Section 00 73 00). The Government may make use of this data 
following any deliverable.  

6.0 Section 6 – Contractor Electives

6.1. Applicable Criteria.  If the Contractor elected to include one or more of the following features 
as an elective in its accepted contract proposal for additional credit, as described in the proposal 
submission requirements and evaluation criteria, the requirements of paragraphs 6.2 through 6.5 are as 
applicable for those elective feature(s) that will be included in the project.

6.2. COBIE Compliance.  The Model and Facility Data for the Project shall fulfill Construction 
Operations Building Information Exchange (COBIE) requirements on the Whole Building Design Guide 
website (www.wbdg.org) , including all requirements for the indexing and submission of Portable 
Document Format (PDF) and other appropriate records that would otherwise be printed and submitted in 
compliance with Project operations and maintenance handover requirements.

6.3. Project Scheduling using the Model.  In the PxP and during the Initial Design Conference 
Submittal Demonstration, provide an overview of the use of BIM in the development and support of the 
Project construction schedule. 
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6.3.1. Submittal Requirements.  During the Stages identified in Paragraphs 3.3 through 3.6, the 
Contractor shall deliver the construction schedule derived from the Model.

6.3.1.1. Construction Submittals – Over-The-Shoulder Progress Reviews.  Periodic quality control 
meetings or construction progress review meetings shall include quality control reviews on the 
implementation and use of the Model for Project scheduling.  

6.4. Cost Estimating.  In the PxP and during the Initial Design Conference Submittal 
Demonstration, provide an overview of the use of BIM in the development and support of cost estimating, 
or other costing applications such as comparative cost analysis for proposed changes and estimate 
validation.

6.4.1. Submittal Requirements.  During the Stages identified in Paragraphs 3.3 through 3.6, the 
Contractor shall deliver cost estimating information derived from the Model.

6.4.2. Project Completion.  At Project completion, the Contractor shall provide an Micro Computer 
Aided Cost Estimating System Generation II (“MII”) Cost Estimate that follows the USACE Cost 
Engineering Military Work Breakdown System (“WBS”), a modified Uniformat, to at least the sub-systems 
level and uses quantity information supplied directly from Model output to the maximum extent possible, 
though other "gap" quantity information will be included by the contractor as necessary for a complete and 
accurate Cost Estimate. (See Paragraph 6.4.2.2).

6.4.2.1. Sub system level extracted quantities from the Model for use within the Estimate shall be 
provided according to how detailed line items or tasks should be installed/built so that accurate costs can 
be developed and/or reflected. When developing a Model, the contractor shall be cognizant of 
construction sequencing at the beginning stages of Model development, such as recognizing tasks 
performed on the first floor versus the same task on higher floors that will be more labor intensive and, 
therefore, need to have a separate quantity and be priced differently.  Tasks and their extracted quantities 
from the Model shall be broken down by their location (proximity in the structure) as well as the 
complexity of installation.  

6.4.2.2. At all design Stages it shall be acknowledged that BIM output will not generate all quantities 
that are necessary in order to develop a complete and accurate cost estimate of the Project based on the 
design alone.  (An example of this would be plumbing that is less than 1.5" diameter and, therefore, not 
expected to be modeled due to permitted level of design granularity; this information is commonly referred 
to as “The Gap”.  Quantities addressing “The Gap” and their associated costs shall be included in the final 
Project actual Cost Estimates as well even though not derived directly from the Model data).

6.5. Other Analyses and Reports. Structural, energy and efficiency, EPACT 2005 & EISA 2007, 
lighting design, daylighting, electrical power, psychrometric processing, shading, programming, LEED, fire 
protection, code compliance, Life Cycle Cost, acoustic, plumbing and other analyses that may be 
generated from the Model or reports summarizing the data compiled from these analyses shall be 
submitted in the form established by contractor in its accepted PxP.

7.0 Definitions

7.1. The following definitions apply specifically in the context of this attachment only.

7.2. “Model”: An electronic, three-dimensional representation of facility elements with associated 
intelligent attribute data (“Facility Data”).

7.3. “Facility Data”: The non-graphical information attached to objects in the Model that defines 
various characteristics of the object.  Facility Data can include properties such as parametric values that 
drive physical sizes, material definitions and characteristics (e.g. wood, metal), manufacturer data, 
industry standards (e.g. AISC steel properties), and project identification numbers.  Facility Data can also 
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define supplementary physical entities that are not shown graphically in the Model, such as insulation 
around a duct, or hardware on a door.

7.4. “Workspace”: A collection of content libraries and supporting files that define and embody a 
BIM standard.  A workspace includes BIM libraries such as wall types, standard steel shapes, furniture, 
HVAC fittings, and sprinkler heads.  It also contains sheet libraries such as print/plot configurations, font 
and text style libraries, and sheet borders and title blocks.  The USACE has developed Workspaces 
specific to USACE BIM standards; these workspaces are dependent on specific versions of the BIM 
applications they serve.  All USACE BIM Workspaces can be downloaded from the CAD/BIM Technology 
Center (https://cadbim.usace.army.mil).  In some cases, there is a specific Workspace for a given CoS 
Facility Standard Design.

7.5. “IFC”: Industry Foundation Class, a standard and file format used for the exchange of BIM 
data; see www.iai-tech.org.  Note: In the context of this attachment, IFC does not mean “Issued For 
Construction.”
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ATTACHMENT G
DESIGN SUBMITTAL DIRECTORY AND SUBDIRECTORY FILE ARRANGEMENT

Organize electronic design submittal files in a subdirectory/file structure in accordance with the following 
table.
The Contractor may suggest a slightly different structure, subject to the discretion of the government.

Design Submittal Directory and Subdirectory File Arrangement.
Directory Sub-Directory Sub-Directory or Files Files
Submittal/Package 
Name

Narratives PDF file or files with updated design 
narrative for each applicable design 
discipline

Drawings PDF (subdirectory) Single PDF file with all 
applicable drawing sheets - 
bookmarked by sheet 
number and name

BIM (subdirectory) See Attachment F. BIM project folder (with 
files) per the USACE 
Workspace.  Include an 
Excel drawing index file with 
each drawing sheet listed 
by sheet #, name and 
corresponding dgn file 
name (Final Design & 
Design Complete only)

Design Analysis & 
Calculations

Individual PDF files containing design 
analysis and calculations for each 
discipline applicable to the submittal
PDF file with Fire Protection and Life 
Safety Code Review checklist

LEED PDF file with updated Leed Check List
PDF file or files with LEED Templates 
for each point with applicable 
documentation included in each file.
LEED SUBMITTALS

Energy Analysis PDF with baseline energy consumption 
analysis
PDF with actual building energy 
consumption analysis

Specifications Single PDF file with table of contents 
and all applicable specifications 
sections.
Submittal Register (Final Design & 
Design Complete submittal only)

Design Quality 
Control

PDF file or files with DQC checklist(s) 
and/or statements

Building 
Rendering(s)

PDF file of rendering for each building 
type included in contract (Final Design 
& Design Complete).
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ATTACHMENT H
USACE BIM Project Execution Plan (PxP) Template Version 1.0

This template is a tool that is provided to assist in the development of a USACE BIM Project Execution 
Plan as required per contract. The template provides a standard format for organizations to establish their 
general means and methods for meeting the scope and deliverable requirements in Attachment F.  It was 
adapted from the buildingSMART alliance™ (bSa) Project “BIM Project Execution Planning” as developed 
by The Computer Integrated Construction (CIC) Research Group of The Pennsylvania State University. 
The bSa project is sponsored by The Charles Pankow Foundation, Construction Industry Institute (CII), 
Penn State Office of Physical Plant (OPP), and The Partnership for Achieving Construction Excellence 
(PACE). The template can be found at the following link:

https://mrsi.usace.army.mil/rfp/Shared%20Documents/USACE_BIM_PXP_TEMPLATE_V1.0.pdf

Please note: Instructions and examples to assist with the completion of this template are 
currently in grey.  The text can and should be modified to suit the needs of the 
organization filling out the template.  If modified, the format of the text should be changed 
to match the rest of the document. This can be completed, in most cases, by selecting the 
normal style in the template styles.

Section: 01 33 16 W912QR-21920552 -0003

Thursday, August 16, 2012

Page 186 of 533

https://mrsi.usace.army.mil/rfp/Shared%20Documents/USACE_BIM_PXP_TEMPLATE_V1.0.pdf


SECTION 01 45 01.10
QUALITY CONTROL SYSTEM (QCS)

1.0 GENERAL

1.1. CORRESPONDENCE AND ELECTRONIC COMMUNICATIONS

1.2. QCS SOFTWARE

1.3. SYSTEM REQUIREMENTS

1.4. RELATED INFORMATION

1.5. CONTRACT DATABASE

1.6. DATABASE MAINTENANCE

1.7. IMPLEMENTATION

1.8. DATA SUBMISSION VIA COMPUTER DISKETTE OR CD-ROM

1.9. MONTHLY COORDINATION MEETING

1.10. NOTIFICATION OF NONCOMPLIANCE
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1.0 GENERAL

The Government will use the Resident Management System for Windows (RMS) to assist in its 
monitoring and administration of this contract.  The Contractor shall use the Government-furnished 
Construction Contractor Module of RMS, referred to as QCS, to record, maintain, and submit various 
information throughout the contract period.  The Contractor module, user manuals, updates, and training 
information can be downloaded from the RMS web site.  This joint Government-Contractor use of RMS 
and QCS will facilitate electronic exchange of information and overall management of the contract.  QCS 
provides the means for the Contractor to input, track, and electronically share information with the 
Government in the following areas:

 Administration
 Finances
 Quality Control
 Submittal Monitoring
 Scheduling
 Import/Export of Data
 Request for Information
 Accident Reporting
 Safety Exposure Manhours

1.1. CORRESPONDENCE AND ELECTRONIC COMMUNICATIONS

For ease and speed of communications, both Government and Contractor will exchange correspondence 
and other documents in electronic format.  Correspondence, pay requests and other documents 
comprising the official contract record shall also be provided in paper format, with signatures and dates 
where necessary.  Paper documents will govern, in the event of discrepancy with the electronic version.

1.2. OTHER FACTORS

Particular attention is directed to Contract Clause, "Schedules for Construction Contracts", Contract 
Clause, "Payments", Section 01 32 01.00 10, PROJECT SCHEDULE, Section 01 33 00, SUBMITTAL 
PROCEDURES, and Section 01 45 04.00 10, CONTRACTOR QUALITY CONTROL, which have a direct 
relationship to the reporting to be accomplished through QCS.  Also, there is no separate payment for 
establishing and maintaining the QCS database; all costs associated therewith shall be included in the 
contract pricing for the work.

1.3. QCS SOFTWARE

QCS is a Windows-based program that can be run on a stand-alone personal computer or on a network.  
The Government will make available the QCS software to the Contractor after award of the construction 
contract.  Prior to the Pre-Construction Conference, the Contractor shall be responsible to download, 
install and use the latest version of the QCS software from the Government's RMS Internet Website.  
Upon specific justification and request by the Contractor, the Government can provide QCS on CD-ROM.  
Any program updates of QCS will be made available to the Contractor via the Government RMS Website 
as they become available.

1.4. SYSTEM REQUIREMENTS

The following listed hardware and software is the minimum system configuration that the Contractor shall 
have to run QCS:

(a) Hardware

 IBM-compatible PC with 1000 MHz Pentium or higher processor
 256 MB RAM for workstation / 512+ MB RAM for server
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 1 GB hard drive disk space for sole use by the QCS system
 Compact disk (CD) Reader, 8x speed or higher
 SVGA or higher resolution monitor (1024 x 768, 256 colors)
 Mouse or other pointing devise
 Windows compatible printer (Laser printer must have 4+ MB of RAM)
 Connection to the Internet, minimum 56K BPS

(b) Software

 MS Windows 2000 or higher
  MS Word 2000 or newer
 Latest version of : Netscape Navigator, Microsoft Internet Explorer, or other browser that supports 
HTML 4.0 or higher
 Electronic mail (E-mail), MAPI compatible
 Virus protection software that is regularly upgraded with all issued manufacturer's updates

1.5. RELATED INFORMATION

1.5.1. QCS USER GUIDE

After contract award, the Contractor shall download instructions for the installation and use of QCS from 
the Government RMS Internet Website.  In case of justifiable difficulties, the Government will provide the 
Contractor with a CD-ROM containing these instructions.

1.5.2. CONTRACTOR QUALITY CONTROL (CQC) TRAINING 

The use of QCS will be discussed with the Contractor's QC System Manager during the mandatory CQC 
Training class.

1.6. CONTRACT DATABASE

Prior to the pre-construction conference, the Government will provide the Contractor with basic contract 
award data to use for QCS.  The Government will provide data updates to the Contractor as needed, 
generally by using the government's SFTP repository built into QCS import/export function.  These 
updates will generally consist of submittal reviews, correspondence status, QA comments, and other 
administrative and QA data.

1.7. DATABASE MAINTENANCE 

The Contractor shall establish, maintain, and update data for the contract in the QCS database 
throughout the duration of the contract.  The Contractor shall establish and maintain the QCS database at 
the Contractor's site office.  Data updates to the Government, e.g., daily reports, submittals, RFI’s, 
schedule updates, payment requests, etc. shall be submitted using the government's SFTP repository 
built into QCS export function.  If permitted by the Contracting Officer, email or CD-ROM may be used 
instead (see Paragraph DATA SUBMISSION VIA CD-ROM).  The QCS database typically shall include 
current data on the following items:

1.7.1. ADMINISTRATION

1.7.1.1. Contractor Information

The database shall contain the Contractor's name, address, telephone numbers, management staff, and 
other required items.  Within 14 calendar days of receipt of QCS software from the Government, the 
Contractor shall deliver Contractor administrative data in electronic format.

1.7.1.2. Subcontractor Information
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The database shall contain the name, trade, address, phone numbers, and other required information for 
all subcontractors.  A subcontractor must be listed separately for each trade to be performed.  Each 
subcontractor/trade shall be assigned a unique Responsibility Code, provided in QCS.  Within 14 
calendar days of receipt of QCS software from the Government, the Contractor shall deliver subcontractor 
administrative data in electronic format.

1.7.1.3. Correspondence

All Contractor correspondence to the Government shall be identified with a serial number.  
Correspondence initiated by the Contractor's site office shall be prefixed with "S".  Letters initiated by the 
Contractor's home (main) office shall be prefixed with "H".  Letters shall be numbered starting from 0001.  
(e.g., H-0001 or S-0001).  The Government's letters to the Contractor will be prefixed with "C".

All Requests For Information (RFI) shall be exchanged using the Built-in RFI generator and tracker in 
QCS.

1.7.1.4. Equipment 

The Contractor's QCS database shall contain a current list of equipment planned for use or being used on 
the jobsite, including the most recent and planned equipment inspection dates.

1.7.1.5. Management Reporting

QCS includes a number of reports that Contractor management can use to track the status of the project.  
The value of these reports is reflective of the quality of the data input, and is maintained in the various 
sections of QCS.  Among these reports are: Progress Payment Request worksheet, QA/QC comments, 
Submittal Register Status, Three-Phase Inspection checklists. 

1.7.2. FINANCES

1.7.2.1. Pay Activity Data

The QCS database shall include a list of pay activities that the Contractor shall develop in conjunction 
with the design and construction schedule.  The sum of all pay activities shall be equal to the total 
contract amount, including modifications.  Pay activities shall be grouped by Contract Line Item Number 
(CLIN), and the sum of the activities shall equal the amount of each CLIN. The total of all CLINs equals 
the Contract Amount.

1.7.2.2. Payment Requests

All progress payment requests shall be prepared using QCS.  The Contractor shall complete the payment 
request worksheet prompt payment certification, and payment invoice in QCS.  The work completed 
under the contract, measured as percent or as specific quantities, shall be updated at least monthly.  
After the update, the Contractor shall generate a payment request report using QCS.  The Contractor 
shall submit the payment request, prompt payment certification, and payment invoice with supporting data 
by using the government's SFTP repository built into QCS export function.  If permitted by the Contracting 
Officer, E-mail or a CD-ROM may be used. A signed paper copy of the approved payment request is also 
required, which shall govern in the event of discrepancy with the electronic version.

1.7.3. Quality Control (QC)

QCS provides a means to track implementation of the 3-phase QC Control System, prepare daily reports, 
identify and track deficiencies, document progress of work, and support other contractor QC 
requirements.  The Contractor shall maintain this data on a daily basis.  Entered data will automatically 
output to the QCS generated daily report.  The Contractor shall provide the Government a Contractor 
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Quality Control (CQC) Plan within the time required in Section 01 45 04.00 10, CONTRACTOR QUALITY 
CONTROL.  Within seven calendar days of Government acceptance, the Contractor shall submit a QCS 
update reflecting the information contained in the accepted CQC Plan:  schedule, pay activities, features 
of work, submittal register, QC requirements, and equipment list.

1.7.3.1. Daily Contractor Quality Control (CQC) Reports

QCS includes the means to produce the Daily CQC Report.  The Contractor may use other formats to 
record basic QC data.  However, the Daily CQC Report generated by QCS shall be the Contractor's 
official report.  Data from any supplemental reports by the Contractor shall be summarized and 
consolidated onto the QCS-generated Daily CQC Report.  Daily CQC Reports shall be submitted as 
required by Section 01 45 04.00 10, CONTRACTOR QUALITY CONTROL.  Reports shall be submitted 
electronically to the Government within 24 hours after the date covered by the report.  The Contractor 
shall also provide the Government a signed, printed copy of the daily CQC report.

1.7.3.2. Deficiency Tracking

The Contractor shall use QCS to track deficiencies.  Deficiencies identified by the Contractor will be 
numerically tracked using QC punch list items.  The Contractor shall maintain a current log of its QC 
punch list items in the QCS database.  The Government will log the deficiencies it has identified using its 
QA punch list items.  The Government's QA punch list items will be included in its export file to the 
Contractor.  The Contractor shall regularly update the correction status of both QC and QA punch list 
items.

1.7.3.3. QC Requirements

The Contractor shall develop and maintain a complete list of QC testing and required structural and life 
safety special inspections required by the International Code Council (ICC), transferred and installed 
property, and user training requirements in QCS.  The Contractor shall update all data on these QC 
requirements as work progresses, and shall promptly provide this information to the Government via 
QCS.

1.7.3.4. Three-Phase Control Meetings

The Contractor shall maintain scheduled and actual dates and times of preparatory and initial control 
meetings in QCS.

1.7.3.5. Labor and Equipment Hours

The Contractor shall log labor and equipment exposure hours on a daily basis.  This data will be rolled up 
into a monthly exposure report.

1.7.3.6. Accident/Safety Tracking Reporting

The Government will issue safety comments, directions, or guidance whenever safety deficiencies are 
observed.  The Government's safety comments will be included in its export file to the Contractor.  The 
Contractor shall regularly update the correction status of the safety comments.  In addition, the Contractor 
shall utilize QCS to advise the Government of any accidents occurring on the jobsite.  This supplemental 
entry is not to be considered as a substitute for completion of mandatory notification and reports, e.g., 
ENG Form 3394 and OSHA Form 300.

1.7.3.7. Features of Work
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The Contractor shall include a complete list of the features of work in the QCS database.  A feature of 
work may be associated with multiple pay activities.  However, each pay activity (see subparagraph "Pay 
Activity Data" of paragraph "Finances") will only be linked to a single feature of work.

1.7.3.8. Hazard Analysis

The Contractor shall use QCS to develop a hazard analysis for each feature of work included in its CQC 
Plan.  The hazard analysis shall address any hazards, or potential hazards, that may be associated with 
the work

1.7.4. Submittal Management

The Government will provide the submittal register form, ENG Form 4288, SUBMITTAL REGISTER, in 
electronic format.  The Contractor and Designer of Record (DOR) shall develop and maintain a complete 
list of all submittals, including completion of all data columns and shall manage all submittals.  Dates on 
which submittals are received and returned by the Government will be included in its export file to the 
Contractor.  The Contractor shall use QCS to track and transmit all submittals.  ENG Form 4025, 
submittal transmittal form, and the submittal register update, ENG Form 4288, shall be produced using 
QCS.  QCS and RMS will be used to update, store and exchange submittal registers and transmittals, but 
will not be used for storage of actual submittals. 

1.7.5. Schedule

The Contractor shall develop a design and construction schedule consisting of pay activities, in 
accordance with Section 01 32 01.00 10, PROJECT SCHEDULE, as applicable.  This schedule shall be 
input and maintained in the QCS database either manually or by using the Standard Data Exchange 
Format (SDEF) (see Section 01 32 01.00 10 PROJECT SCHEDULE).  The updated schedule data shall 
be included with each pay request submitted by the Contractor.

1.7.5.1. Import/Export of Data

QCS includes the ability to export Contractor data to the Government and to import submittal register and 
other Government-provided data from RMS, and schedule data using SDEF.

1.8. IMPLEMENTATION

Contractor use of QCS as described in the preceding paragraphs is mandatory.  The Contractor shall 
ensure that sufficient resources are available to maintain its QCS database, and to provide the 
Government with regular database updates.  QCS shall be an integral part of the Contractor's 
management of quality control.

1.9. DATA SUBMISSION VIA COMPUTER DISKETTE OR CD-ROM

The Government-preferred method for Contractor's submission of QCS data is by using the government's 
SFTP repository built into QCS export function.. Other data should be submitted using E-mail with file 
attachment(s). For locations where this is not feasible, the Contracting Officer may permit use of CD-ROM 
for data transfer. Data on CDs shall be exported using the QCS built-in export function.  If used, CD-
ROMs will be submitted in accordance with the following: 

1.9.1. File Medium 

The Contractor shall submit required data on CD-ROMs.  They shall conform to industry standards used 
in the United States.  All data shall be provided in English.

1.9.2. Disk Or Cd-Rom Labels
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The Contractor shall affix a permanent exterior label to each diskette and CD-ROM submitted.  The label 
shall indicate in English, the QCS file name, full contract number, contract name, project location, data 
date, name and telephone number of person responsible for the data.

1.9.3. File Names

The files will be automatically named by the QCS software.  The naming convention established by the 
QCS software shall not be altered in any way by the Contractor.

1.10. MONTHLY COORDINATION MEETING

The Contractor shall update the QCS database each workday.  At least monthly, the Contractor shall 
generate and submit an export file to the Government with schedule update and progress payment 
request.  As required in Contract Clause "Payments", at least one week prior to submittal, the Contractor 
shall meet with the Government representative to review the planned progress payment data submission 
for errors and omissions.  

The Contractor shall make all required corrections prior to Government acceptance of the export file and 
progress payment request.  Payment requests accompanied by incomplete or incorrect data submittals 
will be returned.  The Government will not process progress payments until an acceptable QCS export file 
is received.

1.11. NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected noncompliance with the requirements of 
this specification. The Contractor shall take immediate corrective action after receipt of such notice.  Such 
notice, when delivered to the Contractor at the work site, shall be deemed sufficient for the purpose of 
notification. 

End of Section 01 45 01.10
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1.0 GENERAL

1.1. REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications 
are referred to within the text by the basic designation only.  Refer to the latest edition, as of the date of 
the contract solicitation.

 ASTM INTERNATIONAL (ASTM)

 ASTM D 3740 Minimum Requirements for Agencies 

Engaged in the Testing and/or Inspection 
of Soil and Rock as Used in Engineering 
Design and Construction

 ASTM E 329 Agencies Engaged in the Testing 

and/or Inspection of Materials Used in 
Construction

 U.S. ARMY CORPS OF ENGINEERS (USACE) 

ER 1110-1-12 Quality Management

1.2. PAYMENT

There will be no separate payment for providing and maintaining an effective Quality Control program.   
Include all costs associated therewith in the applicable unit prices or lump-sum prices contained in the 
Contract Line Item Schedule.

2.0 PRODUCTS (Not Applicable)

3.0 EXECUTION

3.1. GENERAL REQUIREMENTS

The Contractor is responsible for quality control and shall establish and maintain an effective quality 
control system in compliance with the Contract Clause titled "Inspection of Construction." The quality 
control system shall consist of plans, procedures, and organization necessary to produce an end product, 
which complies with the contract requirements. The system shall cover all design and construction 
operations, both onsite and offsite, and shall be keyed to the proposed design and construction 
sequence. The site project superintendent is responsible for the quality of work on the job and is subject 
to removal by the Contracting Officer for non-compliance with the quality requirements specified in the 
contract. The site project superintendent in this context shall be the highest level manager at the site, 
responsible for the overall site activities, including but not limited to quality and production. The site 
project superintendent shall maintain a physical presence at the site at all times, except as otherwise 
acceptable to the Contracting Officer, and shall be responsible for all construction and construction 
related activities at the site.  Different contractors have different names for the on-site overall project 
supervisor. For clarification, the term “site project superintendent” refers to the Contractor’s senior site 
representative or “on-site manager”, or other similar title, as those terms are used in contract Clause 
52.236-7, “Superintendence by the Contractor” and in the Division 00 Section(s) of the solicitation for this 
contract or task order,.or elsewhere in the contract. It does not refer to a construction superintendent, 
unless that person is also the Contractor’s permanently assigned senior site representative in charge of 
all on-site activities.

3.2. QUALITY CONTROL PLAN
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Furnish for Government review, not later than 30 days after receipt of notice to proceed, the Contractor 
Quality Control (CQC) Plan proposed to implement the requirements of the Contract Clause titled 
"Inspection of Construction." The plan shall identify personnel, procedures, control, instructions, tests, 
records, and forms to be used. The Government will consider an interim plan for the first 30 days of 
operation. Design and construction may begin only after acceptance of the CQC Plan or acceptance of an 
interim plan applicable to the particular feature of work to be started. The Government will not permit work 
outside of the features of work included in an accepted interim plan to begin until acceptance of a CQC 
Plan or another interim plan containing the additional features of work to be started. Where the applicable 
Code issued by the International Code Council calls for an inspection by the Building Official, the 
Contractor shall include the inspections in the Quality Control Plan and shall perform the inspections.  
The Designer of Record shall develop a program for any special inspections required by the applicable 
International Codes and the Contractor shall perform these inspections, using qualified inspectors. 
Include the special inspection plan in the QC Plan.

3.2.1. Content of the CQC Plan

The CQC Plan shall include, as a minimum, the following to cover all design and construction operations, 
both onsite and offsite, including work by subcontractors, fabricators, suppliers, and purchasing agents 
subcontractors, designers of record, consultants, architect/engineers (AE), fabricators, suppliers, and 
purchasing agents:

3.2.1.1. A description of the quality control organization. Include a chart showing lines of authority and an 
acknowledgment that the CQC staff shall implement the three phase control system for all aspects of the 
work specified.  A CQC System Manager shall report to the project superintendent or someone higher in 
the contractor's organization.

3.2.1.2. The name, qualifications (in resume format), duties, responsibilities, and authorities of each 
person assigned a CQC function. Also include those responsible for performing and documenting the 
inspections required by the International Codes and the special inspection program developed by the 
designer of record.

3.2.1.3. A copy of the letter to the CQC System Manager, signed by an authorized official of the firm, 
which describes the responsibilities and delegates sufficient authorities to adequately perform the 
functions of the CQC System Manager, including authority to stop work which is not in compliance with 
the contract. The CQC System Manager shall issue letters of direction to all other various quality control 
representatives outlining duties, authorities, and responsibilities. Furnish copies of these letters. 

3.2.1.4. Procedures for scheduling, reviewing, certifying, and managing submittals, including those of 
subcontractors, offsite fabricators, suppliers, and purchasing agents subcontractors, designers of record, 
consultants, architect engineers (AE), offsite fabricators, suppliers, and purchasing agents. These 
procedures shall be in accordance with Section 01 33 00 SUBMITTAL PROCEDURES.

3.2.1.5. Control, verification, and acceptance testing procedures for each specific test to include the test 
name, specification paragraph requiring test, feature of work to be tested, test frequency, and person 
responsible for each test. Use only Government approved Laboratory facilities. 

3.2.1.6. Procedures for tracking preparatory, initial, and follow-up control phases and control, verification, 
and acceptance tests including documentation.

3.2.1.7. Procedures for tracking design and construction deficiencies from identification through 
acceptable corrective action. These procedures shall establish verification that identified deficiencies 
have been corrected.

3.2.1.8. Reporting procedures, including proposed reporting formats.
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3.2.1.9. A list of the definable features of work. A definable feature of work is a task, which is separate 
and distinct from other tasks, has separate control requirements, and may be identified by different trades 
or disciplines, or it may be work by the same trade in a different environment. Although each section of 
the specifications may generally be considered as a definable feature of work, there are frequently more 
than one definable feature under a particular section. This list will be agreed upon during the coordination 
meeting.

3.2.1.10. A list of all inspections required by the International Codes and the special inspection 
program required by the code and this contract.

3.2.2. Additional Requirements for Design Quality Control (DQC) Plan

The following additional requirements apply to the Design Quality Control (DQC) plan:

3.2.2.1. The Contractor's QCP Plan shall provide and maintain a Design Quality Control (DQC) Plan as 
an effective quality control program which will assure that all services required by this design-build 
contract are performed and provided in a manner that meets professional architectural and engineering 
quality standards. As a minimum, competent, independent reviewers identified in the DQC Plan shall 
review all documents.  Use personnel who were not involved in the design effort to produce the design to 
perform the independent technical review (ITR).  The ITR is intended as a quality control check of the 
design.  Include, at least, but not necessarily limited to, a review of the contract requirements (the 
accepted contract or task order proposal and amended RFP), the basis of design, design calculations, the 
design configuration management documentation and check the design documents for errors, omissions, 
and for coordination and design integration. The ITR team is not required to examine, compare or 
comment concerning alternate design solutions but should concentrate on ensuring that the design meets 
the contract requirements.  Correct errors and deficiencies in the design documents prior to submitting 
them to the Government.

3.2.2.2. Include in the DQC Plan the discipline-specific checklists to be used during the design and quality 
control of each submittal. Submit these completed checklists at each design phase as part of the project 
documentation.  

3.2.2.3. A Design Quality Control Manager, who has the responsibility of being cognizant of and assuring 
that all documents on the project have been coordinated, shall implement the DQC Plan This individual 
shall be a person who has verifiable engineering or architectural design experience and is a registered 
professional engineer or architect. Notify the Government, in writing, of the name of the individual, and 
the name of an alternate person assigned to the position.

3.2.2.4. Develop and maintain effective, acceptable design configuration management (DCM) procedures 
to control and track all revisions to the design documents after the Interim Design Submission through 
submission of the As-Built documents. Include the DCM plan as a subset of the DQC Plan. See Section 
‘Design After Award’.

3.2.3. Acceptance of Plan

Government acceptance of the Contractor's plan is required prior to the start of design and construction. 
Acceptance is conditional and will be predicated on satisfactory performance during the design and 
construction. The Government reserves the right to require the Contractor to make changes in his CQC 
Plan and operations including removal of personnel, as necessary, to obtain the quality specified.

3.2.4. Notification of Changes

After acceptance of the CQC Plan, notify the Government in writing of any proposed change. Proposed 
changes are subject to Government acceptance.
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3.3. COORDINATION MEETING

After the Postaward Conference, before start of design or construction, and prior to acceptance by the 
Government of the CQC Plan, the Contractor and the Government shall meet and discuss the 
Contractor's quality control system.  Submit the CQC Plan for review a minimum of 7 calendar days prior 
to the Coordination Meeting. During the meeting, a mutual understanding of the system details shall be 
developed, including the forms for recording the CQC operations, design activities, control activities, 
testing, administration of the system for both onsite and offsite work, and the interrelationship of 
Contractor's Management and control with the Government's Quality Assurance. The Government will 
prepare minutes of the meeting for signature by both parties. . The minutes shall become a part of the 
contract file. There may be occasions when either party will call for subsequent conferences to reconfirm 
mutual understandings and/or address deficiencies in the CQC system or procedures which may require 
corrective action by the Contractor.

3.4. QUALITY CONTROL ORGANIZATION

3.4.1. Personnel Requirements

The requirements for the CQC organization are a CQC System Manager, a Design Quality Manager, and 
sufficient number of additional qualified personnel to ensure contract compliance. The CQC organization 
shall also include personnel identified in the technical provisions as requiring specialized skills to assure 
the required work is being performed properly. The Contractor's CQC staff shall maintain a presence at 
the site at all times during progress of the work and have complete authority and responsibility to take any 
action necessary to ensure contract compliance. The CQC staff shall be subject to acceptance by the 
Contracting Officer. Provide adequate office space, filing systems and other resources as necessary to 
maintain an effective and fully functional CQC organization. Promptly furnish complete records of all 
letters, material submittals, shop drawing submittals, schedules and all other project documentation to the 
CQC organization.  The CQC organization shall be responsible to maintain these documents and records 
at the site at all times, except as otherwise acceptable to the Contracting Officer.

3.4.2. CQC System Manager

Identify as CQC System Manager an individual within the onsite work organization who shall be 
responsible for overall management of CQC and have the authority to act in all CQC matters for the 
Contractor. The CQC System Manager shall be a graduate engineer, graduate architect, or a BA/BS 
graduate of an ACCE accredited construction management college program.  The CQC system Manager 
may alternately be an engineering technician with at least 2 years of college and an ICC certification as a 
Commercial Building Inspector (Residential Building Inspector certification will be required for Military 
Family Housing projects).  In addition, the CQC system manager shall have a minimum of 5 years 
construction experience on construction similar to this contract.  The CQC System Manager shall be on 
the site at all times during construction and shall be employed by the prime Contractor. Assign the CQC 
System Manager no other duties (except may also serve as Safety and Health Officer, if qualified and if 
allowed by Section 00 73 00, or by Section 00 73 10 if this is a task order).  Identify an alternate for the 
CQC System Manager in the plan to serve in the event of the System Manager's absence. The 
requirements for the alternate shall be the same as for the designated CQC System Manager but the 
alternate may have other duties in addition to serving in a temporary capacity as the acting QC manager.

3.4.3. CQC Personnel

3.4.3.1. In addition to CQC personnel specified elsewhere in the contract provide specialized CQC 
personnel to assist the CQC System Manager in accordance with paragraph titled Area Qualifications.

3.4.3.2. These individuals may be employees of the prime or subcontractor; be responsible to the CQC 
System Manager; are not intended to be full time, but must be physically present at the 
construction site during work on their areas of responsibility; have the necessary education and/or 
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experience in accordance with the experience matrix listed herein. These individuals may perform other 
duties but must be allowed sufficient time to perform their assigned quality control duties as described in 
the Quality Control Plan. One person may cover more than one area, provided that they are qualified 
to perform QC activities for the designated areas below and provided that they have adequate 
time to perform their duties:

3.4.4. Experience Matrix

3.4.4.1. Area Qualifications

3.4.4.1.1. Civil - Graduate Civil Engineer or (BA/BS) graduate in construction management with 4 
years experience in the type of work being performed on this project or engineering technician with 5 yrs 
related experience.

3.4.4.1.2. Mechanical - Graduate Mechanical Engineer or (BA/BS) graduate in construction 
management with 4 yrs related experience or engineering technician with an ICC certification as a 
Commercial Mechanical Inspector with 5 yrs related experience.

3.4.4.1.3. Electrical - Graduate Electrical Engineer or (BA/BS) graduate in construction 
management with 4 yrs related experience or engineering technician with an ICC certification as a 
Commercial Electrical Inspector with 5 yrs related experience.

3.4.4.1.4. Structural - Graduate Structural Engineer or (BA/BS) graduate in construction 
management with 4 yrs related experience or person with an ICC certification as a Reinforced Concrete 
Special Inspector and Structural Steel and Bolting Special Inspector (as applicable to the type of 
construction involved) with 5 yrs related experience.

3.4.4.1.5. Plumbing - Graduate Mechanical Engineer or (BA/BS) graduate in construction 
management with 4 yrs related experience, or person with an ICC certification as a Commercial Plumbing 
Inspector with 5 yrs related experience.   

3.4.4.1.6. Concrete, Pavements and Soils Materials Technician (present while performing tests) 
with 2 yrs experience for the appropriate area

3.4.4.1.7. Testing, Adjusting and Balancing Specialist must be a member (TAB) Personnel of AABC 
or an experienced technician of the firm certified by the NEBB (present while testing, adjusting, 
balancing).

3.4.4.1.8. Design Quality Control Manager Registered Architect or Professional Engineer (not 
required on the construction site)

3.4.4.1.9. Registered Fire Protection Engineer with 4 years related experience or engineering 
technician with 5 yrs related experience (but see requirements for Fire Protection Engineer of Record to 
witness final testing in Section 01 10 00, paragraph 5.10, Fire Protection).

3.4.4.1.10. QC personnel assigned to the installation of the telecommunication system or any of its 
components shall be Building Industry Consulting Services International (BICSI) Registered Cabling 
Installers, Technician Level. Submit documentation of current BICSI certification. In lieu of BICSI 
certification, QC personnel shall have a minimum of 5 years experience in the installation of the specified 
copper and fiber optic cable and components. They shall have factory or factory approved certification 
from each equipment manufacturer indicating that they are qualified to install and test the provided 
products. QC personnel shall witness and certify the testing of telecommunications cabling and 
equipment.

3.4.5. Additional Requirement
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In addition to the above experience and/or education requirements the CQC System Manager shall have 
completed the course entitled "Construction Quality Management for Contractors". This course is 
periodically offered at Associated Builders and Constructors, Inc., or Associated General Contractor, Inc., 
and the U.S. Army Corps of Engineers.  Inquire of the District or Division sponsoring the course for fees 
and other expenses involved, if any, for attendance at this course.

3.4.6. Organizational Changes

When it is necessary to make changes to the CQC staff, the Contractor shall revise the CQC Plan to 
reflect the changes and submit the changes to the Contracting Officer for acceptance.

3.5. SUBMITTALS AND DELIVERABLES

Make submittals as specified in Section 01 33 00 SUBMITTAL PROCEDURES. The CQC organization 
shall certify that all submittals and deliverables are in compliance with the contract requirements.

3.6. CONTROL

Contractor Quality Control is the means by which the Contractor ensures that the construction, to include 
that of subcontractors and suppliers, complies with the requirements of the contract. The CQC 
organization shall conduct at least three phases of control for each definable feature of the construction 
work as follows:

3.6.1. Preparatory Phase

Perform this phase prior to beginning work on each definable feature of work, after all required 
plans/documents/materials are approved/accepted, and after copies are at the work site. This phase shall 
include:

3.6.1.1. A review of each paragraph of applicable specifications, reference codes, and standards. Make a 
copy of those sections of referenced codes and standards applicable to that portion of the work to be 
accomplished in the field at the preparatory inspection. Maintain these copies in the field, available for 
use by Government personnel until final acceptance of the work.

3.6.1.2. A review of the contract drawings.

3.6.1.3. A check to assure that all materials and/or equipment have been tested, submitted, and 
approved. 

3.6.1.4. Review of provisions that have been made to provide required control inspection and testing. 

3.6.1.5. Examination of the work area to assure that all required preliminary work has been completed 
and is in compliance with the contract.

3.6.1.6. A physical examination of required materials, equipment, and sample work to assure that they are 
on hand, conform to approved shop drawings or submitted data, and are properly stored. 

3.6.1.7. A review of the appropriate activity hazard analysis to assure safety requirements are met. 

3.6.1.8. Discussion of procedures for controlling quality of the work including repetitive deficiencies. 
Document construction tolerances and workmanship standards for that feature of work. 

3.6.1.9. A check to ensure that the portion of the plan for the work to be performed has been accepted by 
the Contracting Officer. 

W912QR-21920552 -0003Section: 01 45 04.00 10

Thursday, August 16, 2012

Page 200 of 533



3.6.1.10. Discussion of the initial control phase. 

3.6.1.11. Notify the Government at least 24 hours in advance of beginning the preparatory control 
phase. This phase shall include a meeting conducted by the CQC System Manager and attended by the 
superintendent, other CQC personnel (as applicable), and the foreman responsible for the definable 
feature. Document the results of the preparatory phase actions by separate minutes prepared by the 
CQC System Manager and attached to the daily CQC report. The Contractor shall instruct applicable 
workers as to the acceptable level of workmanship required in order to meet contract specifications.

3.6.2. Initial Phase

Accomplish this phase at the beginning of a definable feature of work. Include the following actions:

3.6.2.1. Check work to ensure that it is in full compliance with contract requirements. Review minutes of 
the preparatory meeting.

3.6.2.2. Verify adequacy of controls to ensure full contract compliance. Verify required control inspection 
and testing.  

3.6.2.3. Establish level of workmanship and verify that it meets minimum acceptable workmanship 
standards. Compare with required sample panels as appropriate.

3.6.2.4. Resolve all differences. 

3.6.2.5. Check safety to include compliance with and upgrading of the Accident Prevention plan and 
activity hazard analysis. Review the activity analysis with each worker. 

3.6.2.6. Notify the Government at least 24 hours in advance of beginning the initial phase. The CQC 
System Manager shall prepare and attach to the daily CQC report separate minutes of this phase. 
Indicate exact location of initial phase for future reference and comparison with follow-up phases.

3.6.2.7. Repeat the initial phase any time acceptable specified quality standards are not being met.

3.6.3. Follow-up Phase

Perform daily checks to assure control activities, including control testing, are providing continued 
compliance with contract requirements, until completion of the particular feature of work. The checks shall 
be made a matter of record in the CQC documentation. Conduct final follow-up checks and correct 
deficiencies prior to the start of additional features of work which may be affected by the deficient work. 
Do not build upon nor conceal non-conforming work.

3.6.4. Additional Preparatory and Initial Phases

Conduct additional preparatory and initial phases on the same definable features of work if: the quality of 
on-going work is unacceptable; if there are changes in the applicable CQC staff, onsite production 
supervision or work crew; if work on a definable feature is resumed after a substantial period of inactivity; 
or if other problems develop.

3.7. TESTS

3.7.1. Testing Procedure

 Perform specified or required tests to verify that control measures are adequate to provide a product 
which conforms to contract requirements and project design documents. Upon request, furnish to the 
Government duplicate samples of test specimens for possible testing by the Government. Testing 
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includes operation and/or acceptance tests when specified. The Contractor shall procure the services of a 
Corps of Engineers approved testing laboratory, or establish an approved testing laboratory at the project 
site. The Contractor may elect to use a laboratory certified and accredited by the Concrete and cement 
Reference Laboratory (CCRL) or by AASHTO Materials Reference Laboratory (AMRL) for testing 
procedures that those organizations certify.  The Contractor shall perform the following activities and 
record and provide the following data:

3.7.1.1. Verify that testing procedures comply with contract requirements and project design documents.

3.7.1.2. Verify that facilities and testing equipment are available and comply with testing standards.

3.7.1.3. Check test instrument calibration data against certified standards.

3.7.1.4. Verify that recording forms and test identification control number system, including all of the test 
documentation requirements, have been prepared. 

3.7.1.5. Include results of all tests taken, both passing and failing tests, recorded on the CQC report for 
the date taken. Include specification paragraph reference, location where tests were taken, and the 
sequential control number identifying the test. If approved by the Contracting Officer, actual test reports 
may be submitted later with a reference to the test number and date taken. Provide an information copy 
of tests performed by an offsite or commercial test facility directly to the Contracting Officer. Failure to 
submit timely test reports as stated may result in nonpayment for related work performed and disapproval 
of the test facility for this contract.

3.7.2. Testing Laboratories

3.7.2.1. Capability Check

The Government reserves the right to check laboratory equipment in the proposed laboratory for 
compliance with the standards set forth in the contract specifications and to check the laboratory 
technician's testing procedures and techniques. Laboratories utilized for testing soils, concrete, asphalt, 
and steel shall meet criteria detailed in ASTM D 3740 and ASTM E 329.

3.7.2.2. Capability Recheck

If the selected laboratory fails the capability check, the Government will assess the Contractor a charge of 
$1,375 to reimburse the Government for each succeeding recheck of the laboratory or the checking of a 
subsequently selected laboratory. Such costs will be deducted from the contract amount due the 
Contractor.

3.7.3. Onsite Laboratory

The Government reserves the right to utilize the Contractor's control testing laboratory and equipment to 
make assurance tests, and to check the Contractor's testing procedures, techniques, and test results at 
no additional cost to the Government.

3.7.4. Furnishing or Transportation of Samples for Government Quality Assurance Testing

The Contractor is responsible for costs incidental to the transportation of samples or materials. Deliver 
samples of materials for test verification and acceptance testing by the Government to the Corps of 
Engineers Laboratory, f.o.b., at the following address:

 For delivery by mail: 

Commander and Director/ Engineer Research and Development Center

CEERD-GG-S
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3909 Halls Ferry Road, Waterways Experience Station

Vicksburg, MS39180-6199
 For other deliveries: 

N/A

N/A

N/A

N/A

The area or resident office will coordinate, exact delivery location, and dates for each specific test.

3.8. COMPLETION INSPECTION

3.8.1. Punch-Out Inspection

Near the end of the work, or any increment of the work established by a time stated in the SPECIAL 
CONTRACT REQUIREMENTS Clause, "Commencement, Prosecution, and Completion of Work", or by 
the specifications, the CQC Manager shall conduct an inspection of the work. Prepare a punch list of 
items which do not conform to the approved drawings and specifications and include in the CQC 
documentation, as required by paragraph DOCUMENTATION. The list of deficiencies shall include the 
estimated date by which the deficiencies will be corrected. The CQC System Manager or staff shall make 
a second inspection to ascertain that all deficiencies have been corrected. Once this is accomplished, the 
Contractor shall notify the Government that the facility is ready for the Government Pre-Final inspection.

3.8.2. Pre-Final Inspection

As soon as practicable after the notification above, the Government will perform the pre-final inspection to 
verify that the facility is complete and ready to be occupied. A Government Pre-Final Punch List may be 
developed as a result of this inspection. The Contractor's CQC System Manager shall ensure that all 
items on this list have been corrected before notifying the Government, so that a Final inspection with the 
customer can be scheduled. Correct any items noted on the Pre-Final inspection in a timely manner. 
Accomplish these inspections and any deficiency corrections required by this paragraph within the time 
slated for completion of the entire work or any particular increment of the work if the project is divided into 
increments by separate completion dates.

3.8.3. Final Acceptance Inspection

The Contractor's Quality Control Inspection personnel, plus the superintendent or other primary 
management person, and the Contracting Officer's Representative shall attend the final acceptance 
inspection. Additional Government personnel including, but not limited to, those from Base/Post Civil 
Facility Engineer user groups and major commands may also attend. The Government will formally 
schedule the final acceptance inspection based upon results of the Pre-Final inspection.  Provide notice 
to the Government at least 14 days prior to the final acceptance inspection and include the Contractor's 
assurance that all specific items previously identified to the Contractor as being unacceptable, along with 
all remaining work performed under the contract, will be complete and acceptable by the date scheduled 
for the final acceptance inspection. Failure of the Contractor to have all contract work acceptably 
complete for this inspection will be cause for the Contracting Officer to bill the Contractor for the 
Government's additional inspection cost in accordance with the contract clause titled "Inspection of 
Construction".

3.9. DOCUMENTATION

3.9.1. Maintain current records providing factual evidence that required quality control activities and/or 
tests have been performed. These records shall include the work of subcontractors and suppliers using 
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government-provided software, QCS (see Section 01 45 01.10).  The report includes, as a minimum, the 
following information: 

3.9.1.1. Contractor/subcontractor and their area of responsibility. 

3.9.1.2. Operating plant/equipment with hours worked, idle, or down for repair. 

3.9.1.3. Work performed each day, giving location, description, and by whom. When Network Analysis 
(NAS) is used, identify each phase of work performed each day by NAS activity number. 

3.9.1.4. Test and/or control activities performed with results and references to specifications/drawings 
requirements. Identify the applicable control phase (Preparatory, Initial, Follow-up). List deficiencies 
noted, along with corrective action. 

3.9.1.5. Quantity of materials received at the site with statement as to acceptability, storage, and 
reference to specifications/drawings requirements. 

3.9.1.6. Submittals and deliverables reviewed, with contract reference, by whom, and action taken.

3.9.1.7. Offsite surveillance activities, including actions taken. 

3.9.1.8. Job safety evaluations stating what was checked, results, and instructions or corrective actions. 

3.9.1.9. Instructions given/received and conflicts in plans and/or specifications. 

3.9.1.10. Provide documentation of design quality control activities. For independent design 
reviews, provide, as a minimum, identity of the ITR team, the ITR review comments, responses and the 
record of resolution of the comments.

3.9.2. Contractor's verification statement.

These records shall indicate a description of trades working on the project; the number of personnel 
working; weather conditions encountered; and any delays encountered. These records shall cover both 
conforming and deficient features and shall include a statement that equipment and materials 
incorporated in the work and workmanship comply with the contract. Furnish the original and one copy of 
these records in report form to the Government daily within 24 hours after the date covered by the report, 
except that reports need not be submitted for days on which no work is performed.  As a minimum, submit 
one report for every 7 days of no work and on the last day of a no work period.  Account for all calendar 
days throughout the life of the contract. The first report following a day of no work shall be for that day 
only. The CQC System Manager shall sign and date reports.  The report shall include copies of test 
reports and copies of reports prepared by all subordinate quality control personnel.  The Contractor may 
submit these forms electronically, in lieu of hard copy.

3.10. NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected noncompliance with the foregoing 
requirements. The Contractor shall take immediate corrective action after receipt of such notice. Such 
notice, when delivered to the Contractor at the work site, shall be deemed sufficient for the purpose of 
notification. If the Contractor fails or refuses to comply promptly, the Contracting Officer may issue an 
order stopping all or part of the work until satisfactory corrective action has been taken. No part of the 
time lost due to such stop orders shall be made the subject of claim for extension of time or for excess 
costs or damages by the Contractor.
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End of Section 01 45 04.00 10
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SECTION 01 50 02
TEMPORARY CONSTRUCTION FACILITIES

1.0 OVERVIEW

1.1. GENERAL REQUIREMENTS

1.2. AVAILABILITY AND USE OF UTILITY SERVICES

1.3. BULLETIN BOARD, PROJECT SIGN, AND PROJECT SAFETY SIGN

1.4. PROTECTION AND MAINTENANCE OF TRAFFIC

1.5. MAINTENANCE OF CONSTRUCTION SITE
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1.0 OVERVIEW

1.1. GENERAL REQUIREMENTS

1.1.1. Site Plan

Prepare a site plan indicating the proposed location and dimensions of any area to be fenced and used 
by the Contractor, the number of trailers to be used, avenues of ingress/egress to the fenced area and 
details of the fence installation.  Identify any areas which may have to be graveled to prevent the tracking 
of mud.  Also indicate if the use of a supplemental or other staging area is desired.

1.2. AVAILABILITY AND USE OF UTILITY SERVICES

1.2.1. See Section 00 72 00, Contract Clauses and Section 00 73 00, Special Contract Requirements, 
for Utility Availability requirements.

1.2.2. Sanitation

Provide and maintain within the construction area minimum field-type sanitary facilities approved by the 
Contracting Officer.  Government toilet facilities will not be available to Contractor's personnel.

1.2.3. Telephone

Make arrangements and pay all costs for desired telephone facilities. 

1.3. BULLETIN BOARD, PROJECT SIGN, AND PROJECT SAFETY SIGN

1.3.1. Bulletin Board

Immediately upon beginning of onsite work, provide  a weatherproof glass-covered bulletin board not less 
than 36 by 48 inches in size for displaying the Equal Employment Opportunity poster, a copy of the wage 
decision contained in the contract, Wage Rate Information poster, and other information approved by the 
Contracting Officer. Locate the bulletin board at the project site in a conspicuous place easily accessible 
to all employees, as approved by the Contracting Officer. Display legible copies of the aforementioned 
data until work is completed. Remove the bulletin board from the site upon completion of the project.

1.3.2. Project and Safety Signs

Erect a project sign and a site safety sign with informational details as provided by the Government at the 
Post award conference, within 15 days prior to any work activity on project site.   Update the safety sign 
data daily, with light colored metallic or non-metallic numerals. Remove the signs from the site upon 
completion of the project.  Engineer Pamphlet EP 310-1-6a contains the standardized layout and 
construction details for the signs.  It can be found through a GOOGLE Search or try the US Army Corps 
of Engineers Techinfo Website at http://www.hnd.usace.army.mil/techinfo/.  Click on Publications then go 
to Engineer Pamphlets and select EP 310-1-6a.

1.4. PROTECTION AND MAINTENANCE OF TRAFFIC

Provide access and temporary relocated roads as necessary to maintain traffic. Maintain and protect 
traffic on all affected roads during the construction period except as otherwise specifically directed by the 
Contracting Officer. Take measures for the protection and diversion of traffic, including the provision of 
watchmen and flagmen, erection of barricades, placing of lights around and in front of equipment and the 
work, and the erection and maintenance of adequate warning, danger, and direction signs, as required by 
the State and local authorities having jurisdiction. Protect the traveling public from damage to person and 
property.
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The Contractor's traffic on roads selected for hauling material to and from the site shall interfere as little 
as possible with public traffic. Investigate the adequacy of existing roads and the allowable load limit on 
these roads. Repair any damage to roads caused by construction operations.  

1.4.1. Haul Roads

The Contractor shall, at its own expense, construct access and haul roads necessary for proper 
prosecution of the work under this contract. Construct haul roads with suitable grades and widths. Avoid 
sharp curves, blind corners, and dangerous cross traffic.  Provide necessary lighting, signs, barricades, 
and distinctive markings for the safe movement of traffic. The method of dust control, although optional, 
shall be adequate to ensure safe operation at all times. Location, grade, width, and alignment of 
construction and hauling roads shall be subject to approval by the Contracting Officer.  Provide adequate 
lighting to assure full and clear visibility for full width of haul road and work areas during any night work 
operations. Remove haul roads designated by the Contracting Officer upon completion of the work and 
restore those areas.

1.4.2. Barricades

Erect and maintain temporary barricades to limit public access to hazardous areas. Barricades shall be 
required whenever safe public access to paved areas such as roads, parking areas or sidewalks is 
prevented by construction activities or as otherwise necessary to ensure the safety of both pedestrian and 
vehicular traffic. Securely place barricades clearly visible with adequate illumination to provide sufficient 
visual warning of the hazard during both day and night.

1.5. MAINTENANCE OF CONSTRUCTION SITE

Mow grass and vegetation located within the boundaries of the construction site  for the duration of the 
project, from NTP to contract completion.  Edge or neatly trim grass and vegetation along fences, 
buildings, under trailers, and in areas not accessible to mowers from NTP to contract completion.

End of Section 01 50 02
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SECTION 01 57 20.00 10
ENVIRONMENTAL PROTECTION

1.0 GENERAL REQUIREMENTS

1.1. SUBCONTRACTORS

1.2. ENVIRONMENTAL PROTECTION PLAN

1.3. PROTECTION FEATURES

1.4. ENVIRONMENTAL ASSESSMENT OF CONTRACT DEVIATIONS

1.5. NOTIFICATION

2.0 PRODUCTS (NOT USED)

3.0 EXECUTION

3.1. LAND RESOURCES

3.2. WATER RESOURCES

3.3. AIR RESOURCES

3.4. CHEMICAL MATERIALS MANAGEMENT AND WASTE DISPOSAL

3.5. RECYCLING AND WASTE MINIMIZATION

3.6. HISTORICAL, ARCHAEOLOGICAL, AND CULTURAL RESOURCES

3.7. BIOLOGICAL RESOURCES

3.8. INTEGRATED PEST MANAGEMENT

3.9. PREVIOUSLY USED EQUIPMENT

3.10. MILITARY MUNITIONS

3.11. TRAINING OF CONTRACTOR PERSONNEL

3.12. POST CONSTRUCTION CLEANUP
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1.0 GENERAL REQUIREMENTS

Minimize environmental pollution and damage that may occur as the result of construction operations.  
Protect the environmental resources within the project boundaries and those affected outside the limits of 
permanent work during the entire duration of this contract.  Comply with all applicable environmental 
Federal, State, and local laws and regulations.  The Contractor shall be responsible for any delays 
resulting from failure to comply with environmental laws and regulations

1.1. SUBCONTRACTORS

Ensure compliance with this section by subcontractors.

1.2. ENVIRONMENTAL PROTECTION PLAN

1.2.1. The purpose of the Environmental Protection Plan is to present a comprehensive overview of 
known or potential environmental issues which the Contractor must address during construction.  Define 
issues of concern within the Environmental Protection Plan as outlined in this section.  Address each 
topic in the plan at a level of detail commensurate with the environmental issue and required construction 
task(s).  Identify and discuss topics or issues which are not identified in this section, but which the 
Contractor considers necessary, after those items formally identified in this section.  Prior to commencing 
construction activities or delivery of materials to the site, submit the Plan for review and Government 
approval.  The Contractor shall meet with the Government prior to implementation of the Environmental 
Protection Plan, for the purpose of discussing the implementation of the initial plan; possible subsequent 
additions and revisions to the plan including any reporting requirements; and methods for administration 
of the Contractor's Environmental Plans.  Maintain and keep the Environmental Protection Plan current 
onsite.

1.2.2. Compliance

No requirement in this Section shall be construed as relieving the Contractor of any applicable Federal, 
State, and local environmental protection laws and regulations.  During Construction, the Contractor shall 
be responsible for identifying, implementing, and submitting for approval any additional requirements to 
be included in the Environmental Protection Plan.

1.2.3. Contents

The plan shall include, but shall not be limited to, the following:

1.2.3.1. Name(s) of person(s) within the Contractor's organization who is(are) responsible for ensuring 
adherence to the Environmental Protection Plan.

1.2.3.2. Name(s) and qualifications of person(s) responsible for manifesting hazardous waste to be 
removed from the site, if applicable

1.2.3.3. Name(s) and qualifications of person(s) responsible for training the Contractor's environmental 
protection personnel

1.2.3.4. Description of the Contractor's environmental protection personnel training program

1.2.3.5. An erosion and sediment control plan which identifies the type and location of the erosion and 
sediment controls to be provided.  Include monitoring and reporting requirements to assure that the 
control measures are in compliance with the erosion and sediment control plan, Federal, State, and local 
laws and regulations.  A Storm Water Pollution Prevention Plan (SWPPP) may be substituted for this 
plan.
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1.2.3.6. Drawings showing locations of proposed temporary excavations or embankments for haul roads, 
stream crossings, material storage areas, structures, sanitary facilities, and stockpiles of excess or spoil 
materials including methods to control runoff and to contain materials on the site

1.2.3.7. Traffic control plans including measures to reduce erosion of temporary roadbeds by construction 
traffic, especially during wet weather.  Include measures to minimize the amount of mud transported onto 
paved public roads by vehicles or runoff.

1.2.3.8. Work area plan showing the proposed activity in each portion of the area and identifying the 
areas of limited use or nonuse.  Include measures for marking the limits of use areas including methods 
for protection of features to be preserved within authorized work areas.

1.2.3.9. Drawing showing the location of on-installation borrow areas.

1.2.3.10. A spill control plan shall include the procedures, instructions, and reports to be used in 
the event of an unforeseen spill of a substance regulated by 40 CFR 68, 40 CFR 302, 40 CFR 355, 
and/or regulated under State or Local laws and regulations.  The spill control plan supplements the 
requirements of EM 385-1-1.  This plan shall include as a minimum:

(a) The name of the individual who will report any spills or hazardous substance releases and who 
will follow up with complete documentation.  This individual shall immediately notify the Government and 
the local Fire Department in addition to the legally required Federal, State, and local reporting channels 
(including the National Response Center 1-800-424-8802) if a reportable quantity is released to the 
environment.  The plan shall contain a list of the required reporting channels and telephone numbers.

(b) The name and qualifications of the individual who will be responsible for implementing and 
supervising the containment and cleanup

(c) Training requirements for Contractor's personnel and methods of accomplishing the training

(d) A list of materials and equipment to be immediately available at the job site, tailored to cleanup 
work of the potential hazard(s) identified.

(e) The names and locations of suppliers of containment materials and locations of additional fuel oil 
recovery, cleanup, restoration, and material-placement equipment available in case of an unforeseen spill 
emergency

(f) The methods and procedures to be used for expeditious contaminant cleanup

1.2.3.11. A solid waste management plan identifying waste minimization, collection, and disposals 
methods, waste streams (type and quantity), and locations for solid waste diversion/disposal including 
clearing debris and C&D waste that is diverted (salvaged, reused, or recycled). Detail the contractor's 
actions to comply with, and to participate in, Federal, state, regional, local government, and installation 
sponsored recycling programs to reduce the volume of solid waste at the source. Identify any 
subcontractors responsible for the transportation, salvage and disposal of solid waste. Submit licenses or 
permits for solid waste disposal sites that are not a commercial operating facility. Attach evidence of the 
facility's ability to accept the solid waste to this plan. A construction and demolition waste management 
plan, similar to the plan specified in the UFGS 01 74 19 (formerly 01572) may be used as the non-
hazardous solid waste management plan. Provide a Non-Hazardous Solid Waste Diversion Report. 
Submit the report on the first working day after the first quarter that non-hazardous solid waste has been 
disposed and/or diverted and each quarter thereafter (e.g. the first working day of January, April, July, 
and October) until the end of the project.   Additionally, a summary report, with all data fields, is required 
at the end of the project.   The report shall indicate the total type and amount of waste generated, total 
type and amount of waste diverted, type and amount of waste sent to waste-to-energy facility and 
alternative daily cover, in tons along with the percent that was diverted. Maintain, track and report 
construction and demolition waste data in a manner such that the installation can enter the data into the 
Army SWAR database, which separates data by type of material.  A cumulative report in LEED Letter 
Template format may be used but must be modified to include the date disposed of/diverted and include 
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the above stated diversion data. NOTE: The Solid Waste Diversion Reports are separate documentation 
than the LEED documentation. 

1.2.3.12. DELETED. 

1.2.3.13. An air pollution control plan detailing provisions to assure that dust, debris, materials, 
trash, etc., do not become air borne and travel off the project site.

1.2.3.14. A contaminant prevention plan that: identifies potentially hazardous substances to be 
used on the job site; identifies the intended actions to prevent introduction of such materials into the air, 
water, or ground; and details provisions for compliance with Federal, State, and local laws and 
regulations for storage and handling of these materials.  In accordance with EM 385-1-1, include a copy 
of the Material Safety Data Sheets (MSDS) and the maximum quantity of each hazardous material to be 
on site at any given time in the contaminant prevention plan.  Update the plan as new hazardous 
materials are brought on site or removed from the site.  Reference this plan in the storm water pollution 
prevention plan, as applicable.

1.2.3.15. A waste water management plan that identifies the methods and procedures for 
management and/or discharge of waste waters which are directly derived from construction activities, 
such as concrete curing water, clean-up water, dewatering of ground water, disinfection water, hydrostatic 
test water, and water used in flushing of lines.  If a settling/retention pond is required, include the design 
of the pond including drawings, removal plan, and testing requirements for possible pollutants.  If land 
application will be the method of disposal for the waste water, include a sketch showing the location for 
land application along with a description of the pretreatment methods to be implemented and any 
required permits.  If surface discharge will be the method of disposal, include a copy of the permit and 
associated documents as an attachment prior to discharging the waste water.  If disposal is to a sanitary 
sewer, include documentation that the waste water treatment plant Operator has approved the flow rate, 
volume, and type of discharge.

1.2.3.16. A historical, archaeological, cultural resources biological resources and wetlands plan 
that defines procedures for identifying and protecting historical, archaeological, cultural resources, 
biological resources and wetlands known to be on the project site: and/or identifies procedures to be 
followed if historical archaeological, cultural resources, biological resources and wetlands not previously 
known to be onsite or in the area are discovered during construction. Include methods to assure the 
protection of known or discovered resources and shall identify lines of communication between 
Contractor personnel and the Government.

1.2.3.17. A pesticide treatment plan, updated, as information becomes available.  Include: 
sequence of treatment, dates, times, locations, pesticide trade name, EPA registration numbers, 
authorized uses, chemical composition, formulation, original and applied concentration, application rates 
of active ingredient (i.e. pounds of active ingredient applied), equipment used for application and 
calibration of equipment.  The Contractor is responsible for Federal, State, Regional and Local pest 
management record keeping and reporting requirements as well as any additional Installation specific 
requirements.   Follow AR 200-1, Chapter 5,  Pest Management,  Section 5-4, “Program Requirements” 
for data required to be reported to the Installation.

1.3. PROTECTION FEATURES

This paragraph supplements the Contract Clause PROTECTION OF EXISTING VEGETATION, 
STRUCTURES, EQUIPMENT, UTILITIES AND IMPROVEMENTS.  Prior to start of any onsite 
construction activities, the Contractor and the Government shall make a joint condition survey.  
Immediately following the survey, the Contractor shall prepare a brief report including a plan describing 
the features requiring protection under the provisions of the Contract Clauses, which are not specifically 
identified on the drawings as environmental features requiring protection along with the condition of trees, 
shrubs and grassed areas immediately adjacent to the site of work and adjacent to the Contractor's 
assigned storage area and access route(s), as applicable.  Both the Contractor and the Government will 
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sign this survey, upon mutual agreement as to its accuracy and completeness.  The Contractor develop a 
plan that depicts how it will protect those environmental features included in the survey report and any 
indicated on the drawings, regardless of interference which their preservation may cause to the 
Contractor's work under the contract.

1.4. ENVIRONMENTAL ASSESSMENT OF CONTRACT DEVIATIONS

Any deviations, requested by the Contractor, from the drawings, plans and specifications which may have 
an environmental impact will be subject to approval by the Government and may require an extended 
review, processing, and approval time.  The Government reserves the right to disapprove alternate 
methods, even if they are more cost effective, if the Government determines that the proposed alternate 
method will have an adverse environmental impact.

1.5. NOTIFICATION

The Government will notify the Contractor in writing of any observed noncompliance with Federal, State 
or local environmental laws or regulations, permits, and other elements of the Contractor's Environmental 
Protection plan.  The Contractor shall, after receipt of such notice, inform the Government of the 
proposed corrective action and take such action when approved by the Government.  The Government 
may issue an order stopping all or part of the work until satisfactory corrective action has been taken.  No 
time extensions shall be granted or equitable adjustments allowed to the Contractor for any such 
suspensions.  This is in addition to any other actions the Government may take under the contract, or in 
accordance with the Federal Acquisition Regulation or Federal Law.

2.0 PRODUCTS (NOT USED)

3.0 EXECUTION

3.1. LAND RESOURCES

Confine all activities to areas defined by the drawings and specifications.  Prior to the beginning of any 
construction, identify any land resources to be preserved within the work area.  Except in areas indicated 
on the drawings or specified to be cleared, do not remove, cut, deface, injure, or destroy land resources 
including trees, shrubs, vines, grasses, topsoil, and land forms without approval.  Do not attach or fasten 
any ropes, cables, or guys to any trees for anchorage unless specifically authorized.  Provide effective 
protection for land and vegetation resources at all times as defined in the following subparagraphs.  
Remove all stone, soil, or other materials displaced into uncleared areas..

3.1.1. Work Area Limits

Prior to commencing construction activities, mark the areas that need not be disturbed under this 
contract.  Mark or fence isolated areas within the general work area which are not to be disturbed.  
Protect monuments and markers before construction operations commence.  Where construction 
operations are to be conducted during darkness, any markers shall be visible in the dark.  Personnel shall 
be knowledgeable of the purpose for marking and/or protecting particular objects.

3.1.2. Landscape

Clearly identify trees, shrubs, vines, grasses, land forms and other landscape features indicated and 
defined on the drawings to be preserved  by marking, fencing, or wrapping with boards, or any other 
approved techniques.  Restore landscape features damaged or destroyed during construction operations 
outside the limits of the approved work area.

3.1.3. Erosion and Sediment Controls
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Provide erosion and sediment control measures in accordance with Federal, State, and local laws and 
regulations.  Coordinate with approving authorities (federal, state, etc.) for specific requirements to be 
included in the plan. The erosion and sediment controls selected and maintained by the Contractor shall 
be such that water quality standards are not violated as a result of the Contractor's construction activities.  
Keep the area of bare soil exposed at any one time by construction operations to a minimum necessary.  
Construct or install temporary and permanent erosion and sediment control best management practices 
(BMPs).  BMPs may include, but not be limited to, vegetation cover, stream bank stabilization, slope 
stabilization, silt fences, construction of terraces, interceptor channels, sediment traps, inlet and outfall 
protection, diversion channels, and sedimentation basins.    Remove any temporary measures after the 
area has been stabilized.

3.1.4. Contractor Facilities and Work Areas

Place field offices, staging areas, stockpile storage, and temporary buildings in areas designated on the 
drawings or as directed by the Government.  Make only approved temporary movement or relocation of 
Contractor facilities.   Provide erosion and sediment controls for on-site borrow and spoil areas to prevent 
sediment from entering nearby waters.  Control temporary excavation and embankments for plant and/or 
work areas to protect adjacent areas.

3.2. WATER RESOURCES

Monitor construction activities to prevent pollution of surface and ground waters.  Do not apply toxic or 
hazardous chemicals to soil or vegetation unless otherwise indicated.  Monitor all water areas affected by 
construction activities. For construction activities immediately adjacent to impaired surface waters, the 
Contractor shall be capable of quantifying sediment or pollutant loading to that surface water when 
required by state or federally issued Clean Water Act permits.

3.2.1. Stream Crossings

Stream crossings shall allow movement of materials or equipment without violating water pollution control 
standards of the Federal, State, and local governments or impede state-designated flows.  

3.2.2. Wetlands

Do not enter, disturb, destroy, or allow discharge of contaminants into any wetlands. 

3.3. AIR RESOURCES

Comply with all Federal and State air emission and performance laws and standards for equipment 
operation, activities, or processes.

3.3.1. Particulates

Control dust particles; aerosols and gaseous by-products from construction activities; and processing and 
preparation of materials, such as from asphaltic batch plants, including weekends, holidays and hours 
when work is not in progress.  Maintain excavations, stockpiles, haul roads, permanent and temporary 
access roads, plant sites, spoil areas, borrow areas, and other work areas within or outside the project 
boundaries free from particulates which would cause the Federal, State, and local air pollution standards 
to be exceeded or which would cause a hazard or a nuisance.  Sprinkling, chemical treatment of an 
approved type, baghouse, scrubbers, electrostatic precipitators or other methods are permitted to control 
particulates in the work area.  Sprinkling, to be efficient, must be repeated to keep the disturbed area 
damp at all times.  Provide sufficient, competent equipment available to accomplish these tasks.  Perform 
particulate control as the work proceeds and whenever a particulate nuisance or hazard occurs.  Comply 
with all State and local visibility regulations.
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3.3.2. Odors

Control odors from construction activities at all times.  Odors shall not cause a health hazard and shall be 
in compliance with State regulations and/or local ordinances.

3.3.3. Sound Intrusions

Keep construction activities under surveillance and control to minimize environment damage by noise.  
Comply with the provisions of the state and Installation rules.

3.3.4. Burning 

Burning is not allowed on the project site unless specified in other sections of the specifications or by 
written authorization.  Specific times, locations, and manners of burning shall be subject to approval.  

3.4. CHEMICAL MATERIALS MANAGEMENT AND WASTE DISPOSAL

Disposal of wastes shall be as directed below, unless otherwise specified in other sections and/or shown 
on the drawings.

3.4.1. Solid Wastes

Place solid wastes (excluding clearing debris) in containers which are emptied on a regular schedule.  
Conduct handling, storage, and disposal to prevent contamination.  Employ segregation measures so that 
no hazardous or toxic waste will become co-mingled with solid waste.  Transport solid waste off 
Government property and dispose of it in compliance with Federal, State, and local requirements for solid 
waste disposal. The minimum acceptable off-site solid waste disposal option is a Subtitle D RCRA 
permitted landfill.  Verify that the selected transporters and disposal facilities have the necessary permits 
and licenses to operate.  Comply with Federal, State, and local laws and regulations pertaining to the use 
of landfill areas.

3.4.2. Chemicals and Chemical Wastes

Dispense chemicals, ensuring no spillage to the ground or water.  Perform and document periodic 
inspections of dispensing areas to identify leakage and initiate corrective action. The Government may 
periodically review this documentation.  Collect chemical waste in corrosion resistant, compatible 
containers.  Monitor and remove collection drums to a staging or storage area when contents are within 6 
inches of the top.  Classify, manage, store, and dispose of wastes in accordance with Federal, State, and 
local laws and regulations.

3.4.3. Contractor Generated Hazardous Wastes/Excess Hazardous Materials

Hazardous wastes are defined in 40 CFR 261, or are as defined by applicable state and local regulations.  
Hazardous materials are defined in 49 CFR 171 - 178.  At a minimum, manage and store hazardous 
waste in compliance with 40 CFR 262.  Take sufficient measures to prevent spillage of hazardous and 
toxic materials during dispensing.  Segregate hazardous waste from other materials and wastes; protect it 
from the weather by placing it in a safe covered location and take precautionary measures, such as 
berming or other appropriate measures, against accidental spillage.  Store, describe, package, label, 
mark, and placard hazardous waste and hazardous material in accordance with 49 CFR 171 - 178, state, 
and local laws and regulations.  Transport Contractor generated hazardous waste off Government 
property in accordance with the Environmental Protection Agency and the Department of Transportation 
laws and regulations.  Dispose of hazardous waste in compliance with Federal, State and local laws and 
regulations.  Immediately report spills of hazardous or toxic materials to the Government and the Facility 
Environmental Office.  Contractor will be responsible for cleanup and cleanup costs due to spills.  
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Contractor is responsible for the disposition of Contractor generated hazardous waste and excess 
hazardous materials. 

3.4.4. Fuel and Lubricants

Conduct storage, fueling and lubrication of equipment and motor vehicles in a manner that affords the 
maximum protection against spill and evaporation.  Manage and store fuel, lubricants and oil in 
accordance with all Federal, State, Regional, and local laws and regulations.  

3.5. RECYCLING AND WASTE MINIMIZATION

Participate in State and local government sponsored recycling programs.  The Contractor is further 
encouraged to minimize solid waste generation throughout the duration of the project. Line and berm 
fueling areas and establish storm water control structures at discharge points for site run-off.  Keep a 
liquid containment clean-up kit available at the fueling area.

3.6. HISTORICAL, ARCHAEOLOGICAL, AND CULTURAL RESOURCES

Existing historical, archaeological, and cultural resources within the Contractor's work area are shown on 
the drawings.  Protect and preserve these resources during the life of the Contract.  Temporarily suspend 
all activities that may damage or alter such resources, if any previously unidentified or unanticipated 
historical, archaeological, and cultural resources are discovered or found during excavation or other 
construction activities.  Resources covered by this paragraph include but are not limited to: any human 
skeletal remains or burials; artifacts; shell, midden, bone, charcoal, or other deposits; rock or coral 
alignments, pavings, wall, or other constructed features; and any indication of agricultural or other human 
activities.  Upon such discovery or find, notify the Government so that the appropriate authorities may be 
notified and a determination made as to their significance and what, if any, special disposition of the finds 
should be made.   Cease all activities that may result in impact to or the destruction of these resources.   
Secure the area and prevent employees or other persons from trespassing on, removing, or otherwise 
disturbing such resources.

3.7. BIOLOGICAL RESOURCES

Minimize interference with, disturbance to, and damage to fish, wildlife, and plants, including their habitat.  
Protect threatened and endangered animal and plant species including their habitat in accordance with 
Federal, State, Regional, and local laws and regulations.

3.8. INTEGRATED PEST MANAGEMENT

Coordinate, through the Government, with the Installation Pest Management Coordinator (IPMC) at the 
earliest possible time prior to pesticide application, in order to minimize impacts to existing fauna and 
flora.  Discuss integrated pest management strategies with the IPMC and receive concurrence from the 
IPMC, through the COR, prior to the application of any pesticide associated with these specifications.  
Give IMPC personnel the opportunity to be present at all meetings concerning treatment measures for 
pest or disease control and during application of the pesticide.    The use and management of pesticides 
are regulated under 40 CFR 152 - 186.

3.8.1. Pesticide Delivery and Storage

Deliver pesticides, approved for use on the Installation, to the site in the original, unopened containers 
bearing legible labels indicating the EPA registration number and the manufacturer's registered uses.  

3.8.2. Qualifications
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Use the services of a subcontractor for pesticide application whose principal business is pest control.  
The subcontractor shall be licensed and certified in the state where the work is to be performed.

3.8.3. Pesticide Handling Requirements

Formulate, treat with, and dispose of pesticides and associated containers in accordance with label 
directions.

3.8.4. Application

A state certified pesticide applicator shall apply pesticides in accordance with EPA label restrictions and 
recommendations.  

3.9. PREVIOUSLY USED EQUIPMENT

Clean all previously used construction equipment prior to bringing it onto the project site.  Ensure that the 
equipment is free from soil residuals, egg deposits from plant pests, noxious weeds, and plant seeds.  
Consult with the USDA jurisdictional office for additional cleaning requirements.

3.10. MILITARY MUNITIONS

Immediately stop work in that area and immediately inform the Government, in the event military 
munitions, as defined in 40 CFR 260, are discovered or uncovered.

3.11. TRAINING OF CONTRACTOR PERSONNEL

Train personnel in all phases of environmental protection and pollution control.  Conduct environmental 
protection/pollution control meetings for all Contractor personnel prior to commencing construction 
activities.  Conduct additional meetings for new personnel and when site conditions change.  The training 
and meeting agenda shall include methods of detecting and avoiding pollution; familiarization with 
statutory and contractual pollution standards; installation and care of devices, vegetative covers, and 
instruments required for monitoring purposes to ensure adequate and continuous environmental 
protection/pollution control; anticipated hazardous or toxic chemicals or wastes, and other regulated 
contaminants; recognition and protection of archaeological sites, artifacts, wetlands, and endangered 
species and their habitat that are known to be in the area.

3.12. POST CONSTRUCTION CLEANUP

Clean up all areas used for construction in accordance with Contract Clause: "Cleaning Up".  Unless 
otherwise instructed in writing , obliterate all signs of temporary construction facilities such as haul roads, 
work area, structures, foundations of temporary structures, stockpiles of excess or waste materials, and 
other vestiges of construction prior to final acceptance of the work.  Grade, fill and seed the entire 
disturbed area, unless otherwise indicated.
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SECTION 01 62 35
RECYCLED/RECOVERED MATERIAL

1.0 GENERAL

1.1. REFERENCES

1.2. OBJECTIVES

1.3. EPA DESIGNATED ITEMS INCORPORATED IN THE WORK

1.4. EPA PROPOSED ITEMS INCORPORATED IN THE WORK

1.5. EPA LISTED ITEMS USED IN CONDUCT OF THE WORK BUT NOT INCORPORATED IN THE 
WORK
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1.0 GENERAL

1.1. REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications 
are referred to within the text by the basic designation only.

 U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
 40 CFR 247 Comprehensive Procurement Guideline for Products Containing Recovered 
Materials

1.2. OBJECTIVES

Government procurement policy is to acquire, in a cost effective manner, items containing the highest 
percentage of recycled and recovered materials practicable consistent with maintaining a satisfactory 
level of competition without adversely affecting performance requirements or exposing suppliers' 
employees to undue hazards from the recovered materials. The Environmental Protection Agency (EPA) 
has designated certain items which must contain a specified percent range of recovered or recycled 
materials. The Contractor shall make all reasonable efforts to use recycled and recovered materials in 
providing the EPA designated products and in otherwise utilizing recycled and recovered materials in the 
execution of the work.

1.3. EPA DESIGNATED ITEMS INCORPORATED IN THE WORK

Materials that have been designated by EPA as being products which are or can be made with recovered 
or recycled materials, when incorporated into the work under this contract, shall contain at least the 
minimum percentage of recycled or recovered materials indicated by EPA unless adequate justification 
(non-availability) for non-use is provided. When a designated item is specified as an option to a non-
designated item, the designated item requirements apply only if the designated item is used in the work.

1.4. EPA PROPOSED ITEMS INCORPORATED IN THE WORK

Products other than those designated by EPA are still being researched and are being considered for future 
Comprehensive Procurement Guideline (CPG) designation. It is recommended that these items, when 
incorporated in the work under this contract, contain the highest practicable percentage of recycled or 
recovered materials, provided specified requirements are also met.

1.5. EPA LISTED ITEMS USED IN CONDUCT OF THE WORK BUT NOT INCORPORATED IN THE 
WORK

There are many products listed in 40 CFR 247 which have been designated or proposed by EPA to 
include recycled or recovered materials that may be use by the Contractor in performing the work but will 
not be incorporated into the work. These products include office products, temporary traffic control 
products, and pallets. It is recommended that these non-construction products, when used in the conduct 
of the work, contain the highest practicable percentage of recycled or recovered materials and that these 
products be recycled when no longer needed.

End of Section 01 62 35
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SECTION 01 78 02.00 10
CLOSEOUT SUBMITTALS

1.0 OVERVIEW

1.1. SUBMITTALS

1.2. PROJECT RECORD DOCUMENTS

1.3. EQUIPMENT DATA

1.4. CONSTRUCTION WARRANTY MANAGEMENT

1.5. MECHANICAL TESTING, ADJUSTING, BALANCING, AND COMMISSIONING

1.6. OPERATION AND MAINTENANCE MANUALS

1.7. FIELD TRAINING

1.8. PRICING OF CONTRACTOR-FURNISHED AND INSTALLED PROPERTY AND 
GOVERNMENT-FURNISHED CONTRACTOR-INSTALLED PROPERTY

1.9. LEED REVIEW MEETINGS

1.10. RED ZONE MEETING

1.11. FINAL CLEANING

1.12. INTERIM FORM DD1354 "TRANSFER AND ACCEPTANCE OF MILITARY REAL PROPERTY

EXHIBIT 1 SAMPLE RED ZONE MEETING CHECKLIST
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1.0 OVERVIEW

1.1. SUBMITTALS

Government approval is required for any submittals with a "G" designation; submittals not having a "G" 
designation are for Designer of Record approval or for information only.  Submit the following in 
accordance with Section 01 33 00 submittals:

SD-02 Shop Drawings

 As-Built Drawings - G

 Drawings showing final as-built conditions of the project.  Provide electronic drawing files as 
specified in Section 01 33 16, 3 sets of blue-line prints and one set of the approved working as-built 
drawings. 

SD-03 Product Data

 As-Built Record of Equipment and Materials

 Two copies of the record listing the as-built materials and equipment incorporated into the 
construction of the project.

 Construction Warranty Management Plan 

 Three sets of the construction warranty management plan containing information relevant to the 
warranty of materials and equipment incorporated into the construction project, including the starting date 
of warranty of construction.  Furnish with each warranty the name, address, and telephone number of 
each of the guarantor's representatives nearest to the project location.

 Warranty Tags

 Two record copies of the warranty tags showing the layout and design.

 Final Cleaning

 Two copies of the listing of completed final clean-up items.

1.2. PROJECT RECORD DOCUMENTS

1.2.1. As-Built Drawings –  G

An as-built drawing is a construction drawing revised to reflect the final as-built conditions of the project 
as a result of modifications and corrections to the project design required during construction.  The final 
as-built drawings shall not have the appearance of marked up drawings, but that of professionally 
prepared drawings as if they were the "as designed" drawings.

1.2.2. Maintenance of As-Built Drawings

1.2.2.1. The Configuration Management Plan shall describe how the Contractor will maintain up-to-date 
drawings, how it will control and designate revisions to the drawings and specifications (In accordance 
with Special Contract Requirement: Deviating from the Accepted Design and Section 01 33 16: Design 
after Award, the Designer of Record's approval is necessary for any revisions to the accepted design).   

1.2.2.2. Make timely updates, carefully maintaining a record set of working as-built drawings at the job 
site, marked in red, of all changes and corrections from the construction drawings.  Enter changes and 
corrections on drawings promptly to reflect "Current Construction".  Perform this update no less frequently 
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than weekly for the blue line drawings and update no less frequently than quarterly for the CADD/CAD 
and BIM files, which were prepared previously in accordance with Section 01 33 16.  Include a 
confirmation that the as-builts are up to date with the submission of the monthly project schedule.

1.2.2.3. If the DB Contractor fails to maintain the as-built drawings as required herein, the Government 
will retain from the monthly progress payment, an amount representing the estimated monthly cost of 
maintaining the as-built drawings.  Final payment with respect to separately priced facilities or the contract 
as a whole will be withheld until the Contractor submits acceptable as-built drawings and the Government 
approves them.

1.2.2.4. The marked-up set of drawings shall reflect any changes, alterations, adjustments or 
modifications.  Changes must be reflected on all sheets affected by the change.  Changes shall include 
marking the drawings to reflect structural details, foundation layouts, equipment sizes, and other 
extensions of design.

1.2.2.5. Typically, room numbers shown on the drawings are selected for design convenience and do not 
represent the actual numbers intended for use by the end user.  Final as-built drawings shall reflect actual 
room numbers adopted by the end user.  

1.2.2.6.  If there is no separate contract line item (CLIN) for as-built drawings, the Government will 
withhold the amount of $35,000, or 1% of the present construction value, whichever is the greater, until 
the final as-built drawing submittal has been approved by the Government.

1.2.3. Underground Utilities  

The drawings shall indicate, in addition to all changes and corrections, the actual location, kinds and sizes 
of all sub-surface utility lines.  In order that the location of these lines and appurtenances may be 
determined in the event the surface openings or indicators become covered over or obscured, the as-built 
drawings shall show, by offset dimensions to two permanently fixed surface features, the end of each run 
including each change in direction.  Locate Valves, splice boxes and similar appurtenances by 
dimensioning along the utility run from a reference point.  Record average elevation of the top of each run 
or underground structure..

1.2.4. Partial Occupancy  

For projects where portions of construction are to be occupied or activated before overall project 
completion, including portions of utility systems, supply as-built drawings for those portions of the facility 
being occupied or activated  at the time the facility is occupied or activated.  Show this same as-built 
information previously furnished on the final set of as-built drawings.

1.2.5. As-Built Conditions That are Different From the construction Drawings  

Accurately reflect all as-built conditions that are different, such as dimensions, road alignments and 
grades, and drainage and elevations, from the construction drawings on each drawing.  If the as-built 
condition is accurately reflected on a shop drawing, then furnish that shop drawing in CADD format.  
Reference the final as-built construction drawing the shop drawing file that includes the as-built 
information.  In turn, the shop drawing shall reference the applicable construction as-built drawing. Delete 
any options shown on drawings and not selected clearly reflect options selected on final as-built 
drawings.

1.2.6. Additional As-Built Information that Exceeds the Detail Shown on the construction Drawings:  

These as-built conditions include those that reflect structural details, foundation layouts, equipment, sizes, 
mechanical and electrical room layouts and other extensions of design, that were not shown in the project 
design documents because the exact details were not known until after the time of approved shop 
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drawings.  It is recognized that these shop drawing submittals (revised showing as-built conditions) will 
serve as the as-built record without actual incorporation into the construction drawings, piping, and 
equipment drawings.   Include locations of all explorations, logs of all explorations, and results of all 
laboratory testing, including those provided by the Government.  Furnish all such shop drawings in CADD 
/CADformat.  Include fire protection details, such as wiring, performed for the design of the project.

1.2.7. Final As-Built Drawings 

Submit final as-built CADD/CAD and BIM Model(s) and Facility Data files at the time of Beneficial 
Occupancy of the project or at a designated phase of the project.  In the event the Contractor 
accomplishes additional work after this submittal, which changes the as-built conditions, submit a new 
DVD with all drawing sheets and three blue-line copies of affected sheets which depict additional 
changes.

1.2.8. Title Blocks  

In accordance with the configuration management plan, clearly mark title blocks to indicate final as-built 
drawings.

1.2.9. Other As-Built Documents  

Provide scans of all other documents such as design analysis, catalog cuts, certification documents that 
are not available in native electronic format in an organized manner in Adobe.pdf format.

1.2.9.1. LEED Documentation

Update LEED documentation on at least a monthly basis and have it available for review by the 
Government on the jobsite at all times during construction. Submit the final LEED Project Checklist(s), 
final LEED submittals checklist and complete project documentation, verifying the final LEED score and 
establishing the final rating.  Provide full support to the validation review process, including credit audits.  
See also the LEED documentation requirements in Section 01 33 16, DESIGN AFTER AWARD.

1.2.9.2. GIS Documentation

Provide final geo-referenced GIS database of the new building footprint along with any changes made to 
exterior of the building.  The intent of capturing the final building footprint and exterior modifications in a 
GIS database is to provide the installation with a data set of the comprehensive changes made to the 
landscape as a result of the construction project.  The Government will incorporate this data set into the 
installations existing GIS MasterPlan or Enterprise GIS system.  The GIS database deliverable shall 
follow a standard template provided to the Contractor by the Government, adhere to detailed 
specifications outlined in ECB No 2006-15, and be documented using the Federal Geographic Data 
Committee (FGDC) metadata standard.

1.3. EQUIPMENT DATA 

1.3.1. Real Property Equipment

Provide an Equipment-in-Place list of all installed equipment furnished under this contract. Include all 
information usually listed on manufacturer's name plate.  Include the cost of each piece of installed 
property F.O.B. construction site. For each of the items which is specified herein to be guaranteed for a 
specified period from the date of acceptance thereof, provide the following information:  The name, serial 
and model number address of equipment supplier, or manufacturer originating the guaranteed item.  The 
Contractor's guarantee to the Government of these items will not be limited by the terms of any 
manufacturer's guarantee to the Contractor.  Furnish the list as one (1) reproducible and three (3) copies 
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thirty (30) calendar days before completion of any segment of the contract work which has an incremental 
completion date.

1.3.2. Maintenance and Parts Data

Furnish a brochure, catalog cut, parts list, manufacturer's data sheet or other publication showing detailed 
parts data on all other equipment subject to repair and maintenance procedures not otherwise required in 
Operations and Maintenance Manuals specified elsewhere in this contract.  Distribution of directives shall 
follow the same requirements as listed in paragraph above.  

1.3.3. Construction Specifications

Furnish permanent electronic files of final as-built construction specifications, including modifications 
thereto, with the as-built drawings.

1.4. CONSTRUCTION WARRANTY MANAGEMENT

1.4.1. Prior to the end of the one year warranty, the Government may conduct an infrared roof survey 
on any project involving a membrane roofing system. This survey will be conducted in accordance with 
ASTM C1153-90, "Standard Practice for Location of Wet Insulation in Roofing Systems Using Infrared 
Imaging".  The Contractor shall replace all damaged materials and locate and repair sources of moisture 
penetration.

1.4.2. Management 

1.4.2.1. Warranty Management Plan

Develop a warranty management plan containing information relevant to the clause Warranty of 
Construction in FAR 52.246-21.  Submit the warranty management plan for Government approval at 
least 30 days before the planned pre-warranty conference.  In the event of phased turn-over of the 
contract, update the Warranty Management Plan as necessary to include latest information required.  
Include all required actions and documents to assure that the Government receives all warranties to 
which it is entitled.  The plan shall be in narrative form and contain sufficient detail to render it suitable for 
use by future maintenance and repair personnel, whether tradesmen, or of engineering background, not 
necessarily familiar with this contract.  The term "status" as indicated below shall include due date and 
whether item has been submitted or was accomplished.  Submit warranty information made available 
during the construction phase prior to each monthly pay estimate.  Assemble information in a binder and 
turn over to the Government upon acceptance of the work.  The construction warranty period shall begin 
on the date of project acceptance and shall continue for the full product warranty period.  The Contractor, 
Government, including the Customer Representative shall jointly conduct warranty inspections, 4 months 
and 9 months, after acceptance.  The warranty management plan shall include, but shall not be limited to, 
the following information:

(1) Roles and responsibilities of all personnel associated with the warranty process, including points 
of contact and telephone numbers within the organizations of the contractors, subcontractors, 
manufacturers or suppliers involved.

(2) Listing and status of delivery of all Certificates of Warranty for extended warranty items, to include 
roofs, HVAC balancing, pumps, motors, transformers, and for all commissioned systems such as fire 
protection and alarm systems, sprinkler systems, lightning protection systems, etc.

(3) A list for each warranted equipment, item, feature of construction or system indicating:

(i) Name of item.

(ii) Model and serial numbers.

(iii) Location where installed.
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(iv) Name and phone numbers of manufacturers or suppliers.

(v) Names, addresses and telephone numbers of sources of spare parts.

(vi) Warranties and terms of warranty.  Include one-year overall warranty of construction.  Indicate 
those items, which have extended warranties with separate warranty expiration dates.

(vii) Cross-reference to warranty certificates as applicable.

(viii) Starting point and duration of warranty period.

(ix) Summary of maintenance procedures required to continue the warranty in force.

(x) Cross-reference to specific pertinent Operation and Maintenance manuals.

(xi) Organization, names and phone numbers of persons to call for warranty service.

(xii) Typical response time and repair time expected for various warranted equipment.

(4) The Contractor's plans for attendance at the 4 and 9 month post-construction warranty 
inspections conducted by the Government.

(5) Procedure and status of tagging of all equipment covered by extended warranties.

(6) Copies of instructions to be posted near selected pieces of equipment where operation is critical 
for warranty and/or safety reasons.

1.4.3. Performance Bond 

1.4.3.1. The Contractor's Performance Bond will remain effective throughout the construction warranty 
period.  

1.4.3.2. In the event the Contractor or his designated representative(s) fails to commence and diligently 
pursue any work required under this clause, and in a manner pursuant to the requirements thereof, the 
Government shall have a right to demand that said work be performed under the Performance Bond by 
making written notice on the surety.  If the surety fails or refuses to perform the obligation it assumed 
under the Performance Bond, the Government shall have the work performed by others, and after 
completion of the work, may make demand for reimbursement of any or all expenses incurred by the 
Government while performing the work, including, but not limited to administrative expenses. 

1.4.3.3. In the event sufficient funds are not available to cover the construction warranty work performed 
by the Government at the Contractor's expense, the Government will have the right to recoup expenses 
from the bonding company.

1.4.3.4. Following oral or written notification of required warranty repair work, the Contractor will respond 
as dictated by para. 1.4.5. Written verification will follow oral instructions.  Failure of the Contractor to 
respond will be cause for the Government to proceed against the Contractor as outlined in the paragraph 
1.4.5.5 and/or above.

1.4.4. Pre-Warranty Conference 

Prior to contract completion, or completion of any phase or portion of contract to be turned over, and at a 
time designated by the Contracting Officer, the Contractor shall meet with the Government to develop a 
mutual understanding with respect to the requirements of this clause. Communication procedures for 
Contractor notification of warranty defects, priorities with respect to the type of defect, reasonable time 
required for Contractor response, and other details deemed necessary by the Government for the 
execution of the construction warranty shall be established/reviewed at this meeting.  In connection with 
these requirements and at the time of the Contractor's quality control completion inspection, the 
Contractor will furnish the name, telephone number and address of a licensed and bonded company 
which is authorized to initiate and pursue warranty work action on behalf of the Contractor.  This point of 
contact will be located within the local service area of the warrantied construction, will be continuously 
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available, and will be responsive to Government inquiry on warranty work action and status.  This 
requirement does not relieve the Contractor of any of his responsibilities in connection with other portions 
of this provision.  

1.4.5. Contractor's Response to Warranty Service Requirements.  

Following Government oral or written notification, which may include authorized installation maintenance 
personnel, the Contractor shall respond to warranty service requirements in accordance with the 
"Warranty Service Priority List" and the three categories of priorities listed below.   Submit a report on any 
warranty item that has been repaired during the warranty period.  The report shall include the cause of 
the problem, date reported, corrective action taken, and when the repair was completed.  If the Contractor 
does not perform the construction warranty within the timeframe specified, the Government will perform 
the work and backcharge the construction warranty payment item established.  

1.4.5.1. First Priority Code 1 Perform onsite inspection to evaluate situation, and determine course of 
action within 4 hours, initiate work within 6 hours and work continuously to completion or relief. 

1.4.5.2. Second Priority Code 2 Perform onsite inspection to evaluate situation, and determine course of 
action within 8 hours, initiate work within 24 hours and work continuously to completion or relief.  

1.4.5.3. Third Priority Code 3 All other work to be initiated within 3 work days and work continuously to 
completion or relief. 

1.4.5.4. The "Warranty Service Priority List" is as follows: 
 Code 1 - Air Conditioning System 

(a) Buildings with computer equipment. 

(b) Barracks, mess halls (entire building down). 

 Code 2 - Air Conditioning Systems 

(a) Recreational support. 

(b) Air conditioning leak in part of building, if causing damage. 

(c) Air conditioning system not cooling properly

(d) Admin buildings with Automated Data Processing (ADP)  equipment not on priority list. 

 Code 1 - Doors 

(a) Overhead doors not operational. 

 Code 1 - Electrical 

(a) Power failure (entire area or any building operational after 1600 hours). 

(b) Traffic control devices. 

(c) Security lights.  

(d) Smoke detectors and fire alarm systems 

(e) Power or lighting failure to an area, facility, portion of a facility, which may adversely impact 
health, safety, security, or the installation's mission requirement, or which may result in damage to 
property.

 Code 2 - Electrical 

(a) Power failure (no power) for unoccupied buildings or portions thereof or branch circuits within 
occupied buildings, not listed as Code 1. 

(a) Receptacle and lights, not listed as code 1.  
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 Code 3 - Electrical

(a) Street, parking area lights

 Code 1 - Gas 

(a) Leaks and breaks. 

(b) No gas to cantonment area. 

 Code 1 - Heat 

(a) Area power failure affecting heat. 

(b) Heater in unit not working.

 Code 2    Heat 

(a) All heating system failures not listed as Code 1. 

 Code 3 - Interior

(a) Floor damage

(b) Paint chipping or peeling

 Code 1 - Intrusion Detection Systems - N/A. 
 Code 2 - Intrusion Detection Systems other than those listed under Code 1 
 Code 1 - Kitchen Equipment 

(a) Dishwasher. 

(b) All other equipment hampering preparation of a meal. 

 Code 2 - Kitchen Equipment 

(a) All other equipment not listed under Code 1. 

 Code 2 - Plumbing 

(a) Flush valves not operating properly 

(b) Fixture drain, supply line commode, or water pipe leaking. 

(c) Commode leaking at base. 

 Code 3 - Plumbing

(a) Leaking faucets

 Code 1 - Refrigeration 

(a) Mess Hall. 

(b) Medical storage. 

 Code 2 - Refrigeration 

(a) Mess hall - other than walk-in refrigerators and freezers. 

 Code 1 - Roof Leaks 

(a) Temporary repairs will be made where major damage to property is occurring. 

 Code 2 - Roof Leaks 

(a) Where major damage to property is not occurring, check for location of leak during rain and 
complete repairs on a Code 2 basis. 

 Code 1 - Sprinkler System 

W912QR-21920552 -0003Section: 01 78 02.00 10

Thursday, August 16, 2012

Page 227 of 533



(a) All sprinkler systems, valves, manholes, deluge systems, and air systems to sprinklers.

 Code 1 - Tank Wash Racks (Bird Baths) 

(a) All systems which prevent tank wash. 

 Code 1 - Water (Exterior) 

(a) Normal operation of water pump station. 

 Code 2 - Water (Exterior) 

(a) No water to facility. 

 Code 1 - Water, Hot (and Steam) 

(a) Barracks (entire building). 

 Code 2 - Water, Hot 

(a) No hot water in portion of building listed under Code 1

1.4.5.5. Should parts be required to complete the work and the parts are not immediately available, the 
Contractor shall have a maximum of 12 hours after arrival at the job site to provide the Government, with 
firm written proposals for emergency alternatives and temporary repairs for Government participation with 
the Contractor to provide emergency relief until the required parts are available on site for the Contractor 
to perform permanent warranty repair.  The Contractors proposals shall include a firm date and time that 
the required parts shall be available on site to complete the permanent warranty repair.  The Government 
will evaluate the proposed alternatives and negotiate the alternative considered to be in the best interest 
of the Government to reduce the impact of the emergency condition.  Alternatives considered by the 
Government will include the alternative for the Contractor to "Do Nothing" while waiting until the required 
parts are available to perform permanent warranty repair. Negotiating a proposal which will require 
Government participation and the expenditure of Government funds shall constitute a separate 
procurement action by the using service.

1.4.6. Equipment Warranty Identification Tags 

1.4.6.1. Provide warranty identification tags at the time of installation and prior to substantial completion 
shall provide warranty identification tags on all Contractor and Government furnished equipment which 
the Contractor has installed. 

(a) The tags shall be suitable for interior and exterior locations, resistant to solvents, abrasion, and to 
fading caused by sunlight, precipitation, etc.  These tags shall have a permanent pressure-sensitive 
adhesive back, and they shall be installed in a position that is easily (or most easily) noticeable.  Tag 
each component of contractor furnished equipment that has differing warranties on its components. 

(b) Submit sample tags, representing how the other tags will look, for Government review and 
approval.  

(c) Tags for Warrantied Equipment:  The tag for this equipment shall be similar to the following:  
Exact format and size will be as approved.
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________________________________________________________________________

EQUIPMENT WARRANTY - CONTRACTOR FURNISHED EQUIPMENT 

MFG NAME                          MODEL NO. 

SERIAL NO. 

CONTRACT NO. 

CONTRACTOR NAME 

CONTRACTOR WARRANTY EXPIRES 

MFG WARRANTY(IES) EXPIRE 

__________________________________________________________________________

__________________________________________________________________________

EQUIPMENT WARRANTY - GOVERNMENT FURNISHED EQUIPMENT 

MFG NAME                          MODEL NO. 

SERIAL NO. 

CONTRACT NO. 

DATE EQUIP PLACED IN SERVICE 

MFG WARRANTY(IES) EXPIRE 
_________________________________________________________________________
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(d) If the manufacturer's name (MFG), model number and serial number are on the manufacturer's 
equipment data plate and this data plate is easily found and fully legible, this information need not be 
duplicated on the equipment warranty tag

1.4.6.2. Execution:  Complete the required information on each tag and install these tags on the 
equipment by the time of and as a condition of final acceptance of the equipment. 

1.5. MECHANICAL TESTING, ADJUSTING, BALANCING, AND COMMISSIONING

Submit; all reports, statements, certificates, and completed checklists for testing, adjusting, balancing, 
and commissioning of mechanical systems prior to final inspection and transfer of the completed facility 
for approval, as specified in applicable technical specification sections.  

1.6. OPERATION AND MAINTENANCE MANUALS

1.6.1. General Requirements

1.6.1.1. Inasmuch as the operations and maintenance manuals are required to operate and maintain the 
facility, the operations and maintenance (O&M) manuals will be considered a requirement prior to 
substantial completion of any facility to be turned over to the Government.  Beneficial occupancy of all or 
portions of a facility prior to substantial completion will not relieve the Contractor of liquidated damages, if 
substantial completion exceeds the required completion date.

1.6.1.2. Provide one permanent electronic copy on CD-ROM and 2 hard copies of the Equipment 
Operating, Maintenance, and Repair Manuals.  Provide separate manuals for each utility system as 
defined hereinafter.  Submit Operations and Maintenance manuals for approval before field training or 90 
days before substantial completion (whichever occurs earlier).  If there is no separate CLIN for O&M 
Manuals, the Government will withhold an amount representing $20,000, as non-progressed work, until 
submittal and approval of all O&M manuals are complete.

1.6.2. Definitions

1.6.2.1. Equipment

A single piece of equipment operating alone or in conjunction with other equipment to accomplish a 
system function.

1.6.2.2. System

A combination of one or more pieces of equipment which function together to accomplish an intended 
purpose (i.e. HVAC system is composed of many individual pieces of equipment such as fans, motors, 
compressors, valves, sensors, relays, etc.)

1.6.3. Hard Cover Binders

The manuals shall be hard cover with posts, or 3-ring binders, so sheets may be easily substituted.  Print 
the following identification on the cover:  the words "EQUIPMENT OPERATING, MAINTENANCE, AND 
REPAIR MANUALS," the project name, building number, and an indication of utility or systems covered, 
the name of the Contractor, and the Contract number.   Manuals shall be approximately 8-1/2 by 11-
inches with large sheets folded in and capable of being easily pulled out for reference.  All manuals for 
the project must be similar in appearance, and be of professional quality.

1.6.4. Warning Page
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Provide a warning page to warn of potential dangers (if they exist, such as high voltage, toxic chemicals, 
flammable liquids, explosive materials, carcinogens, high pressures, etc.).  Place the warning page inside 
the front cover and in front of the title page.  Include any necessary Material Safety Data Sheets (MDSD) 
here.

1.6.5. Title Page

The title page shall include the same information shown on the cover and show the name of the preparing 
firm and the date of publication.

1.6.6. Table of Contents

Each volume of the set of manuals for this project shall include a table of contents, for the entire set, 
broken down by volume.

1.6.7. GENERAL

Organize manuals according to the following format, and include information for each item of equipment   
Submit a draft outline and table of contents for approval at 50% contract completion.

TABLE OF CONTENTS

PART I:  Introduction

 Equipment Description
 Functional Description
 Installation Description

PART II:  Operating Principles

PART III:  Safety

PART IV:  Preventive Maintenance

 Preventive Maintenance Checklist, Lubrication
 Charts and Diagrams

PART V:  Spare Parts Lists

 Troubleshooting Guide
 Adjustments
 Common Repairs and Parts Replacement

PART VI:  Illustrations

1.6.7.1. Part I-Introduction

Part I shall provide an introduction, equipment or system description, functional description and theory of 
operation, and installation instructions for each piece of equipment.  Include complete instructions for 
uncrating, assembly, connection to the power source and pre-operating lubrication in the installation 
instructions as applicable.  Illustrations, including wiring and cabling diagrams, are required as 
appropriate in this section.  Include halftone pictures of the equipment in the introduction and equipment 
description, as well as system layout drawings with each item of equipment located and marked.   Do not 
use copies of previously submitted shop drawings in these manuals.

1.6.7.2. Part II-Operating Principles
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Part II shall provide complete instructions for operating the system, and each piece of equipment.  
Illustrations, halftone pictures, tables, charts, procedures, and diagrams are required when applicable.  
This will include step-by-step procedures for start-up and shutdown of both the system and each 
component piece of equipments, as well as adjustments required to obtain optimum equipment 
performance, and corrective actions for malfunctions.  Show performance sheets and graphs showing 
capacity data, efficiencies, electrical characteristics, pressure drops, and flow rates here, also.  Marked-
up catalogs or catalog pages do not satisfy this requirement.  Present performance information as 
concisely as possible with only data pertaining to equipment actually installed.  Include actual test data 
collected for Contractor performance here.

1.6.7.3. Part III-Safety

Part III shall contain the general and specific safety requirements peculiar to each item of equipment.  
Repeat safety information as notes cautions and warnings in other sections where appropriate to 
operations described.

1.6.7.4. Part IV-Preventive Maintenance

Part IV shall contain a troubleshooting guide, including detailed instructions for all common adjustments 
and alignment procedures, including a detailed maintenance schedule.  Also include a diagnostic chart 
showing symptoms and solutions to problems.  Include test hookups to determine the cause, special tools 
and test equipment, and methods for returning the equipment to operating conditions.  Information may 
be in chart form or in tabular format with appropriate headings.  Include instructions for the removal, 
disassembly, repair, reassembly, and replacement of parts and assemblies where applicable and the task 
is not obvious.

1.6.7.5. Part V-Spare Parts List

Part V shall contain a tabulation of description data and parts location illustrations for all mechanical and 
electrical parts.  The heading of the parts list shall clearly identify the supplier, purchase order number, 
and equipment.  Include the unit price for each part.  List parts by major assemblies, and arrange the 
listing in columnar form.  Include names and addresses of the nearest manufacturer's representatives, as 
well as any special warranty information.  Provide a list of spare parts that are recommended to be kept in 
stock by the Government installation.

1.6.7.6. Part VI-Illustrations

Part VI shall contain assembly drawings for the complete equipment or system and for all major 
components.  Include complete wiring diagrams and schematics.  Other illustrations, such as exploded 
views, block diagrams, and cutaway drawings, are required as appropriate.

1.6.8. Framed Instructions

Post framed instructions are required for substantial completion. Post framed instructions under glass or 
in laminated plastic, including wiring and control diagrams showing the complete layout of the entire 
system, including equipment, ductwork, piping valves, dampers, and control sequence at a location near 
the equipment described.  Prepare condensed operating instructions explaining preventive maintenance 
procedures methods of checking the system for normal safe operation, valve schedule and procedures 
for safely starting and stopping the system in type form, framed as specified above for the wiring and 
control diagrams and posted beside the diagrams.  Submit proposed diagrams, instructions, and other 
sheets prior to posting.  Post the framed instructions before field training.

1.6.9. (Reserved.  See 1.7 for Field Training)

1.6.10. System/Equipment Requirements
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1.6.10.1. Facility Heating System

Provide information on the following equipment:  boilers, water treatment, chemical feed pumps and 
tanks, converters, heat exchangers, pumps, unit heaters, fin-tube radiation, air handling units (both 
heating only and heating and cooling), and valves (associated with heating systems).

1.6.10.2. Air-Conditioning Systems

Provide information in chillers, packaged air-conditioning equipment, towers, water treatment, chemical 
feed pumps and tanks, air-cooled condensers, pumps, compressors, air handling units, and valves 
(associated with air-conditioning systems).

1.6.10.3. Temperature Control and HVAC Distribution Systems

Provide all information described for the following equipment:  valves, fans, air handling units, pumps, 
boilers, converters and heat exchangers, chillers, water cooled condensers, cooling towers, and fin-tube 
radiation, control air compressors, control components (sensors, controllers, adapters and actuators), and 
flow measuring equipment.

1.6.10.4. Central Heating Plants

Provide the information described for the following equipment:  boilers, converters, heat exchangers, 
pumps, fans, steam traps, pollution control equipment, chemical feed equipment, control systems, fuel 
handling equipment, de-aerators, tanks (flash, expansion, return waters, etc.), water softeners, and 
valves.

1.6.10.5. Heating Distribution Systems

Provide the information described for the following equipment:  valves, fans, pumps, converters and heat 
exchangers, steam traps, tanks (expansion, flash, etc.), and piping systems.

1.6.10.6. Exterior Electrical Systems

Provide information on the following equipment:  power transformers, relays, reclosers, breakers, and 
capacitor bank controls.

1.6.10.7. Interior Electrical Systems

Provide information on the following equipment:  relays, motor control centers, switchgear, solid state 
circuit breakers, motor controller, EPS lighting systems, wiring diagrams and troubleshooting flow chart on 
control systems, and special grounding systems.

1.6.10.8. Energy Monitoring and Control Systems

The maintenance manual shall include descriptions of maintenance for all equipment, including 
inspection, periodic preventative maintenance, fault diagnosis, and repair or replacement of defective 
components.

1.6.10.9. Domestic Water Systems

Provide the identified information on the following equipment: tanks, unit process equipment, pumps, 
motors, control and monitoring instrumentation, laboratory test equipment, chemical feeders, valves, 
switching gear, and automatic controls.

1.6.10.10. Wastewater Treatment Systems
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Provide the identified information on the following equipment: tanks, unit process equipment, pumps, 
motors, control and monitoring instrumentations, laboratory test equipment chemical feeders, valves, 
scrapers, skimmers, comminutors, blowers, switching gear, and automatic controls.

1.6.10.11. Fire Protection Systems

Provide information on the following equipment:  alarm valves, manual valves, regulators, foam and gas 
storage tanks, piping materials, sprinkler heads, nozzles, pumps, and pump drivers.

1.6.10.12. Fire Alarm and Detection Systems

(1) The maintenance manual shall include description of maintenance for all equipment, including 
inspection, periodic preventive maintenance, fault diagnosis, and repair or replacement of defective 
components.

(2) Provide all software; database with complete identification of programmable portions of system 
equipment and devices, and all other system programming data on all modes of the system; connecting 
cables; and proprietary equipment necessary for the operation, maintenance, testing, repair and 
programming, etc. of the system and that may be required for implementation of future changes to the fire 
system (additional and/or relocated initiating devices, notification devices, etc.

(3) Provide all system and equipment technical data and computer software with the requisite rights 
to Government use, in accordance with the applicable contract clauses.

(4)  Training shall include software and programming required for the effective operation, 
maintenance, testing, diagnostics and expansion of the system.

1.6.10.13. Plumbing Systems

Provide information on the following equipment:  water heaters, valves, pressure regulators backflow 
preventors, piping materials, and plumbing fixtures.

1.6.10.14. Liquid Fuels Systems

Provide information on the following equipment:  tanks, automatic valves manual valves, filter separators, 
pumps, mechanical loading arms, nozzles, meters, electronic controls, electrical switch gear, and fluidic 
controls.

1.6.10.15. Cathodic Protection Systems

Provide information on the following material and equipment: rectifiers, meters, anodes, anode backfill, 
anode lead wire, insulation material and wire size, automatic controls (if any), rheostats, switches, fuses 
and circuit breakers, type and size of rectifying elements, type of oil in oil-immersed rectifiers, and rating 
of shunts.

1.6.10.16. Generator Installations

Provide information on the following equipment:  generator sets, automatic transfer panels, governors, 
exciters, regulators starting systems, switchgear, and protective devices.

1.6.10.17. Miscellaneous Systems

Provide information on the following:  communication and ADP systems, security and intrusion alarm, 
elevators, material handling, active solar, photovoltaic, nurse call, paging, intercom, closed circuit TV, 
irrigation, sound and material delivery systems, kitchen, refrigeration, disposal, ice making equipment, 
and other similar type special systems not otherwise specified.
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1.6.10.18. Laboratory, Environmental and Pollution Control Systems

Provide information on the following equipment:  wet scrubbers, quench chambers, scrub tanks, liquid oil 
separators, and fume hoods.

1.7. FIELD TRAINING

Field Training is a requirement for substantial completion.  Conduct a training course for the operating 
staff for each particular system.  Conduct the training is to be conducted during hours of normal working 
time after the system is functionally complete.  The field instructions shall cover all of the items contained 
in the Equipment Operating, Maintenance and Repair Manuals.  The training will include both classroom 
and "hands-on" training.  Submit a lesson plan outlining the information to be discussed during training 
periods.   Submit this lesson plan for approval 90 days before contract completion before the field training 
occurs.  Record training on DVD and furnish to the Government within ten (10) days following training.  
Document all training and furnish a list of all attendees.

1.8. PRICING OF CONTRACTOR-FURNISHED AND INSTALLED PROPERTY AND 
GOVERNMENT-FURNISHED CONTRACTOR-INSTALLED PROPERTY

Promptly furnish and require any sub-contractor or supplier to furnish, in like manner, unit prices and 
descriptive data required by the Government for Property Record purposes of fixtures and equipment 
furnished and/or installed by the Contractor or sub-contractor, except prices do not need to be provided 
for Government-Furnished Property. 

1.9. LEED REVIEW MEETINGS

1.9.1. Pre-Closeout Meeting. Approximately 30 days before submittal of LEED closeout documentation, 
the Contractor and the Government's project delivery team (including Installation representative) will meet 
to review the documentation, determine which, if any, credits will be audited and identify any 
corrections/missing items prior to the closeout LEED documentation submittal.  

1.9.2. Approximately 14 days after submittal of LEED closeout documentation, the Contractor and the 
Government's project delivery team (including Installation representative) will meet to review the LEED 
closeout documentation. The review conference will include discussion of and resolution of all review 
comments to ensure consensus on achievement of credits and satisfactory documentation. At the review 
conference a final score will be determined and endorsed in writing by all parties.  

1.10. RED ZONE MEETING

At approximately 80% of contract completion or 60 days before the anticipated Beneficial Occupancy 
Date (BOD), whichever occurs first, the Contractor and the Government's project delivery team will 
conduct what is known as the Red Zone Meeting to discuss the close-out process, to schedule the events 
and review responsibilities for actions necessary to produce a timely physical, as well as fiscal, project 
close-out. The Red Zone meeting derives its name from the football term used to describe the team effort 
to move the ball the last 20 yards into the end zone. The close-out of a construction project sometimes 
can be equally as hard and most definitely requires the whole team’s efforts. The ACO will chair the 
meeting. If not already provided, shortly before the meeting, the Contractor shall provide an electronic 
copy or access to the CADD as-built drawings, completed commensurate with the amount of work 
completed at the time of the Red Zone Meeting, as an indicator of the Contractors’ understanding of and 
ability to meet the USACE CADD Standards and to ensure that the Contractor is making progress with 
CADD As-Built requirements. EXHIBIT 1 is a generic meeting checklist.

1.11. FINAL CLEANING
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Clean the premises in accordance with FAR clause 52.236-12 and additional requirements stated here.  
Remove stains, foreign substances, and temporary labels from surfaces.   Vacuum carpet and soft 
surfaces.  Clean equipment and fixtures to a sanitary condition.  Clean or replace filters of operating 
equipment if cleaning isn’t possible or practicable.   Remove debris from roofs, drainage systems, gutters, 
and downspouts.  Sweep paved areas and rake clean landscaped areas.  Remove waste, surplus 
materials, and rubbish from the site.  Remove all temporary structures, barricades, project signs, fences 
and construction facilities.  Submit a list of completed clean-up items on the day of final inspection.

1.12. INTERIM FORM DD1354 "TRANSFER AND ACCEPTANCE OF MILITARY REAL PROPERTY

Near the completion of Project, but a minimum of 60 days prior to final acceptance of the work, complete, 
update draft provided with the final design package(s) (see Section 01 33 16, paragraph 3.7.5) and 
submit an accounting of all installed property on Interim Form DD1354 "Transfer and Acceptance of 
Military Real Property." Include any additional assets/improvements/alterations and cost updates from the 
Draft DD Form 1354. Contact the COR for any project specific information necessary to complete the DD 
Form 1354. This form will be a topic for the Red Zone Meeting discussed above. For information 
purposes, a blank DD Form 1354 (fill-able) in ADOBE (PDF) may be obtained at the following web site: 
http://www.dtic.mil/whs/directives/infomgt/forms/eforms/dd1354.pdf   Submit the completed Checklist for 
Form DD1354 of Government-Furnished and Contractor-Furnished/Contractor Installed items. Attach this 
list to the updated DD Form 1354. Instructions for completing the form may be obtained through the US 
Army Corps of Engineers TECHINFO Website at http://www.hnd.usace.army.mil/techinfo/  under 
publications, in Unified Facilities Criteria UFC 1-300-08. 
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EXHIBIT 1

SAMPLE

Red Zone Meeting Checklist

Date:_____________

Contract No.

Description / Location

Contractor

Contracting Officer

Action Completion Milestone 

Inspections

Fire

Safety

Pre-final

Mechanical Test & Balance

Commissioning

Landscaping Complete

 Erosion Control

Beneficial Occupancy Date (BOD)

Furniture Installation

Comm Installation

As-Built Drawings 

Provide all O&M manuals, tools, shop drawings, 
spare parts, etc. to customer

 Training of O&M Personnel 

Provide Warranty documents to Customer

Contract completion

Final Inspection
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User move-in

DD Form 1354, Transfer of Real Property 
completed & signed

Ribbon cutting

 Payroll Clearances 

DD Form 2626 - Construction Contractor 
Performance Evaluation 

DD Form 2631 – A-E Performance Rated after 
Construction 

 Status of Pending Mods and REA’s/Claims 

Final Payment Completed

Release of Claims

Return of Unobligated Funds

Move Project from CIP to General Ledger

Financial completion

End of Section 01 78 02.00 10
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1 
 

1 BACKGROUND 
 
1.1 PROJECT INFORMATION 
 
General project information was provided by Mrs. Jennifer Henry of CELRL-ED-D-A.  The 
proposed Warriors in Transition Extra Small Company Headquarters is located at Fort Knox, 
KY.  The following documents were provided: 
 

• Acquisition Strategy Minutes, dated January 2012. 
• Department of Defense (DD) Form 1391, dated May 2012. 
• Conceptual Site Plan and Existing Utility Plan, date April 2009. 

 
This preliminary site characterization is being performed for the Warriors in Transition Extra 
Small Company Headquarters site.  The DD 1391 outlines the construction of a standard design 
Warriors in Transition Small Company Headquarters building.  The project includes an 
administrative and operational facility and associated POV parking.  POV parking is located 
adjacent to the primary facilities along existing roadways that surround the site. The structure of 
the Headquarters facility shall be of steel post and beam with slab on grade floor.  The 
Headquarters building is anticipated to be a 1-story brick veneer façade with a gabled-style 
shingled roof.   
 
1.2 SITE GEOLOGY AND SEISMICITY 
 
1.2.1 Bedrock Geology 
 
A review of the Geologic Map of the Fort Knox Quadrangle, North-Central Kentucky, published 
by the United States Geological Survey (USGS), indicates the site is underlain by the St. Louis 
Limestone of Mississippian age consisting of limestone, dolomite, and shale.  The findings of the 
site-specific subsurface exploration were found to be consistent with the published geologic 
information.   
 
The limestone is yellowish gray, light olive gray, and dark gray to medium bluish gray, 
weathering to light gray to olive gray, very fine to medium grained, and contains commonly less 
than 1-foot-thick beds.   
 
The dolomite is medium dark gray to olive gray, weathering to yellowish gray, very fine to fine 
grained, 0.1- to 5-foot-thick beds, commonly spalls on weathering, and contains crystalline 
calcite. Beds of carbonaceous shale, less than 0.3-foot-thick, are present near the base of unit.  
Chert occurs as irregular, spherical masses in persistent zone near base and in limestone beds 
higher in the unit.  The chert locally contains distinctive fossils.   
 
The unit weathers to silty and cherty reddish orange clay residuum generally 15-30 feet thick on 
sinkhole plain. This deep weathering and numerous sinks typify the unit, and may result from 
near surface solution of fairly thick gypsum and anhydrite beds. 
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Our experience with this geologic unit indicates the soil/rock surface is typically erratic, with 
soil-filled slots extending into the rock unit or with rock pinnacles extending up into the soil 
overburden, resulting in susceptibility to karstic features and sinkhole development.  
 
1.2.2 Sinkhole Development Potential  
 
The Fort Knox Area is located in a karstic region, and sinkhole potential at the project site is 
high.  Extra precautions, such as ensuring proper drainage and elimination of ponding water on 
site, should be taken during construction.   
 
According to the Kentucky Geological Survey (KGS), bedrock at this site is susceptible to 
dissolution which typically occurs along joints and bedding planes.  Based on known lithological 
characteristics (e.g. percent calcium carbonate, grain size, bedding thickness, and insoluble 
components), the KGS has assigned a karst potential rating of very high to the bedrock formation 
identified at this site.  This very high rating is generally assigned to thick-bedded limestone 
(carbonate) bedrock with little or no insoluble content and will exhibit mature karst features, 
including caves, sinkholes, and springs where they crop out.   
 
Based on a review of the Kentucky Geologic Map, some potential sinkhole areas exist near the 
project site.  A site specific section from these maps is shown in Figure 1.  Although several 
sinkholes are reported in the project vicinity, the borings drilled at this site did not disclose any 
obvious signs of impending overburden collapse such as large voids or significant soil softening 
with depth.   
 

 
Figure 1.  Kentucky Geologic Survey (Potential Sinkhole Map) in Vicinity of Project 

Proposed Project Site 
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Figure 2 provides a visual description of how sinkholes are typically formed resulting in 
topographic depressions.  Sinkhole development in areas underlain by limestone generally results 
from either a general raveling failure within the soil unit or by rock collapse.  Either 
phenomenon typically results in depressions at the ground surface, which, if large enough, can be 
identified on topographic maps.  Sinkholes begin at the rock surface and migrate toward the 
surface as raveling occurs.  In many instances, sinkholes near the surface remain undetected by 
conventional exploration efforts.  
 
Raveling failures are the most common of the subsidence phenomena that are associated with 
areas underlain by limestone formations.  A typical scenario for sinkhole development caused by 
raveling begins with the natural rising and lowering of the groundwater table and is aggravated 
by surface water migration downward through the subsurface soils.  The moving water typically 
mobilizes and transports soil particles from their original location into a lower lying strata.  The 
movement of soil particles results in the formation of open voids in the overburden soil.  With 
time, these resulting voids in the soil zone spall and collapse under the forces of gravity or 
increased loading such as construction activity.  This spalling can lead to the development of 
large voids or cavities within the soil unit.  Continued long term water movement causes the void 
or cavity to progressively expand until the soil arch is thin enough and near the ground surface 
such that the soil collapses into the cavity and a dropout results.  Surface erosion then continues 
to enlarge the dropout to a conical, rounded depression. 
 

 
Figure 2. Progressive Development of Sinkholes 
 
Additionally, as the water encounters the limestone bedrock, it continues to migrate downward 
into small fissures and bedding planes within the rock unit.  With time, this migration of water 
may result in solution weathering of the limestone bedrock.  The natural acidity in the water 
migrating through the bedrock reacts with the calcium-based limestone rock.  This chemical 
reaction dissolves the bedrock, resulting in the formation of voids and cavities in the rock unit.  
The resulting open voids and cavities in the bedrock act as a conduit for movement of water and 
suspended solids.   
 
The second type of subsidence is due to rock collapse.  The development of caves within 
limestone bedrock is the result of prolonged, concentrated solution activity.  Voids are created 
through the introduction of surface water into the subsurface, as described above.  The voids thus 
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created are then enlarged by continued flow of water through the area.  As the voids become 
larger and eventually interconnect, the quantity of water flowing through the area increases and 
results in more weakened rock below. The rock then collapses, resulting in a surface depression 
(i.e. a sinkhole).  However, large scale dropouts due to rock collapses are uncommon in the Fort 
Knox area.  In addition to the natural causes of sinkhole development previously discussed, 
solution activity may also result from fluids leaking from subsurface piping and drainage 
systems such as buried water and sewer pipes or roof drains beneath buildings and floor slabs.   
 
1.2.3 Seismicity 
 
The approximate center of the site is found at latitude 37.8966 N and longitude -85.941483 W.  
For this study, the maximum considered earthquake (MCE) ground motions were represented by 
the spectral response accelerations for 2 percent probability of exceedance (PE) in 50 years, 
obtained from the 2009 International Building Code published by the United States Geological 
Survey (USGS).  Using the USGS Java Ground Motion Parameter Calculator - Version 5.1.0, the 
spectral response acceleration parameter Ss (0.2 second period) is 0.273g, and the spectral 
response acceleration parameter S1 at a period of one second is 0.111g.  A site-specific study to 
determine ground motion was beyond the scope of this report. 
 
 
1.3 TRAFFIC VOLUME FOR PAVEMENT DESIGN 
 
Vehicle criteria and weight estimates for the planned Headquarters parking lot are assumptions.  
The parking lot will experience mainly privately owned vehicles (POV).  At the time of this 
report the parking lot is planned for approximately 45 spaces.  Pavement designs shall be based 
on the anticipated loading frequency and vehicle types for a design life of 25 years.  Anticipated 
vehicles at the site include, but are not limited to, Privately Owned Vehicles (POVs), 18 wheeler 
Semi Trucks for deliveries, and Maintenance/Garbage Trucks.  Signage should restrict tactical 
vehicles from the site. 
 
The Designer of Record’s Geotechnical Report shall contain both flexible and rigid pavement 
designs, including the California Bearing Ratio (CBR), subgrade modulus, and requirements for 
subgrade compaction.  Pavement designs over cohesive soil subgrades require underdrain 
systems.  Pavement material shall meet applicable UFC requirements as adopted and modified 
by the Kentucky Department of Transportation.  Sidewalks and Dumpster pads shall be concrete. 
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2 SITE CONDITIONS 
 
2.1 EXISTING SITE CONDITIONS 
 
A site reconnaissance was conducted on 17 May 2012 by geotechnical engineers from CELRL-
ED-T-G to observe and document surface conditions at the project site and to stake boring 
locations for the drilling contractor.  The information gathered was used to help characterize the 
site.  Approximately, the southwestern one-third of the site was inaccessible during the site 
reconnaissance and geotechnical and geophysical investigations due to construction activities for 
the new barracks complex on the adjacent site.  
 
The project site encompasses an area of approximately 3 acres and is currently an open grass 
space with sparse trees.  The site is bounded by the Warriors in Transition barracks complex to 
the west, Nolin Electric Building to the south, and Radio Road to the east, and Spearhead 
Division Ave to the north. Previous developments on the site included 5 small buildings that 
have since been demolished. The site location and vicinity plan, boring location plan, and site 
photos taken during the site visit are provided in Appendix A. 
 
The site elevation is above the nearby street system and appears to have good drainage to 
existing storm drain facilities in the area. The site generally drains to the northwest towards 
Radio Street.  The northern portion of the site drains towards a 24 inch CMP which runs under 
Radio Street. The primary site constraint to development is an abandoned water line that services 
an abandoned fire hydrant in the proposed building footprint area.  At the time of the site 
reconnaissance the western most portion of the site, closest to the Warriors in Transition 
Barracks, was being used as a construction laydown yard.  The laydown yard caused borings B-3 
and B-5 to be offset to the east by approximately 30 feet. 
  
2.1.1 Abandoned Structures and Utilities 
 
Geophysical surveying including, Time Domain and Frequency Domain Electromagnetic Testing 
was conducted at the Warriors in Transition Extra Small Headquarters site.  The objective of the 
testing was to detect and determine the location of buried waste containing metal, old building 
foundations, existing and abandoned utilities at the site.   
 
Many moderate to high amplitude EM anomalies not attributable to surface metal objects were 
identified from the geophysical testing.  The data are dominated by linear Electromagnetic (EM) 
anomalies attributed to buried possible utilities.  Many of the possible utilities detected by the 
EM survey are closely coincident with the locations of utilities identified during the utility 
clearance.  A few non-linear high amplitude Time Domain Electromagnetic anomalies were 
identified and may consist of buried metal.  These areas of buried metal primarily occur near the 
corners of the former buildings and may be related to their foundations.  The full Geophysical 
Report with figures identifying the anomalies is included in Appendix E. 
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3 EXPLORATORY FINDINGS 
 
The subsurface conditions were explored with 9 soil test borings as shown on the Boring 
Location Plan in Appendix A.  The boring locations and depths were selected by CELRL-ED-T-
G.  The boring locations for the building and parking lot were staked in the field by geotechnical 
engineers from CELRL-ED-T-G who measured distances in the field to locate boring locations 
based on the site plan provided.  
 
Laboratory testing for the site consisted of moisture contents, Atterberg limits, sieve and 
hydrometer analysis, California Bearing Ratio (CBR), unconfined compression tests, and 
compaction tests on selected soil samples.  A description of the subsurface conditions 
encountered with pertinent available physical properties are presented in the following sections. 
 
3.1 FIELD SAMPLING AND TESTING 
 
Field sampling and testing were performed in general accordance with USACE or ASTM 
procedures and established geotechnical engineering practice.  The samples obtained during the 
exploration included driven (split-spoon) sampling, undisturbed (Shelby tube) sampling, and 
bulk (bag) sampling. The samples were visually classified in the field by the contractors 
Geologist and returned to the contractor’s laboratory for testing. 
 
The standard penetration test (SPT) is one of the most widely used field tests in geotechnical 
engineering.  At regular intervals, soil samples are obtained with a standard 1.4-inch-inside-
diameter (I.D.), 2-inch-outside-diameter (O.D.), split-tube sampler.  The sampler is first seated 6 
inches to penetrate any loose cuttings and then driven an additional 12 inches with blows of a 
140-pound hammer free-falling 30 inches.  The number of hammer blows required to drive the 
sampler the final 12 inches is designated the "penetration resistance” or N-value.  The 
penetration resistance when properly evaluated is an index to the soil’s strength.  
 
Standard Penetration Tests (SPT) samples were performed over the intervals 0’-1.5’, 1.5’-3.0’, 
4’-5.5’, 6.5’-8’, 9.0’-10.5’, and then additionally every 5 feet per location as required.  Borings 
were advanced to pre-determined depths or refusal, whichever was encountered first.  
 
Shelby Tube sampling is used to obtain undisturbed samples of cohesive soils for laboratory 
testing. The sampler consists of a thin-walled tube with a cutting edge at the toe with a standard 
3-inch O.D. tube. A sampler head attaches the tube to the drill rod, and contains a check valve 
and pressure vents. The sampler is advanced 6 inches less than the length of the tube. The 
vacuum created by the check valve and cohesion of the sample in the tube cause the sample to be 
retained when the tube is withdrawn providing a relatively undisturbed sample. 
 
Auger refusal was encountered in borings B-1 and B-2 at 24.1 feet and 23.1 feet, respectively.  
Two bulk samples were collected, from borings P-1 and P-2. Undisturbed samples through the 
use of Shelby Tubes were taken in borings B-1 and B-2, at depths of 4.0 to 6.0 feet and 12.0 to 
14.0 feet, respectively.   
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3.2 LABORATORY TESTING 
 
The laboratory testing performed on selected soil samples for this study included the following 
testing and quantities as summarized in the following table. 

 

Table 1.  Laboratory Testing Program 
 

Lab Test 
Sieve and hydrometer analysis 

Quantity 
6 

Moisture content 25 
Atterberg limits 10 
California bearing ratio  1 
Modified proctor test  1 
Unconfined compression test (soil) 2 

 
The laboratory testing results are provided in Appendix C.   
 
3.3 SUBSURFACE CONDITIONS 
 
The boring logs represent the geotechnical engineer’s interpretation of the subsurface conditions 
based on the visual classification of field samples and laboratory tests of selected field samples.  
The interface between various strata on the boring logs represents the approximate interface 
location.  Transitions between strata may be more gradual than shown.  A brief summary of the 
borings and the termination depths is shown in Table 2, and the boring logs are provided in 
Appendix B. 
 

Table 2.   Drilling Termination Elevations 

Boring 
No. 

Termination 
Depth (ft) 

EL. Top of 
Hole (ft) 

EL. Bottom of 
Hole (ft) 

Auger 
Refusal 

B-1 24.1 713.5 689.4 Yes 
B-2 23.1 712.5 689.4 Yes 
B-3 15.5 712.0 696.5 No 
B-4 15.5 711.0 695.5 No 
B-5 15.5 713.5 698.0 No 
B-6 15.5 712.5 697.0 No 
B-7 10.5 713.0 702.5 No 
P-1 6.0 713.0 707.0 No 
P-2 6.0 711.5 705.5 No 
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3.3.1 Soil Test Borings 
 
Ground surface elevations for the borings ranged from 711.0 to 713.5 ft, elevations were interpolated 
from available contour maps.  Fill material was encountered at the ground surface, ranging from 6 
inches in Boring P-1 to 4 feet thick in Boring B-2 and B-3.  Fill depths as reported on the field 
logs are shown on the boring logs located in Appendix B.  The fill material generally consisted 
of Clays and Sands.  Underlying the fill, the borings generally encountered two soil strata, as 
described in the following paragraphs. 
 
Stratum I:

 

 The Stratum I soils generally consisted of a brown lean clay (CL) extending from just 
below the topsoil to a depth of 12 feet.  

Standard Penetration Test blow counts (N-values), within Stratum I, ranged from 4 blows per 
foot (bpf) to 24 bpf.  These SPT N-values are indicative of soils with soft to very stiff 
consistency.   
 
Soil plasticity tests (Atterberg limits) performed on selected Stratum I samples indicated Liquid 
Limits ranging from 30 to 43 and Plasticity Indices ranging from 11 to 22.  These values 
correspond to "CL" type soils, according to the Unified Soil Classification System (USCS). 
 
Moisture Contents performed on selected Stratum I samples ranged from 16.9 to 27.0 percent.  
These moisture contents are indicative of moist soils. 
 
Stratum II:

 

 The Stratum II soils generally consisted of a reddish brown to brown fat clay (CH) 
extending from just below Stratum I to predetermined termination depths or refusal at depth of 
24.1 feet in B-1 and 23.1 feet in B-2.  

SPT N-values within Stratum II ranged from 8 bpf to 17 bpf.  These SPT N-values are indicative 
of soils with stiff to very stiff consistency.   
 
Soil plasticity tests (Atterberg limits) performed on selected samples indicated Liquid Limits 
ranging from 53 to 74 and Plasticity Indices ranging from 37 to 51.  These values correspond to 
"CH" type soils, according to the USCS. 
 
Moisture contents performed on selected Stratum II samples ranged from 20.9 to 32.8 percent.  
These moisture contents are indicative of moist to wet soils. 
 
3.4 GROUNDWATER CONDITIONS 
 
Groundwater was not detected in the boreholes at the time of drilling.  Water levels and 
conditions could vary in areas where the subsurface investigation was not conducted. Typically, 
water conditions affecting construction projects are related to trapped or perched water, which 
occurs in irregular, discontinuous locations within the soil overburden or near the soil/rock 
interface.  These perched water sources are often not linked to the more continuous relatively 
stable groundwater table that typically occurs at greater depths.  Due to these factors as well as 
seasonal and climatic changes groundwater levels may vary from those measured at the time of 
the field operations.  
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3.5 GEOPHYSICAL INVESTIGATIONS 
 
Time Domain and Frequency Domain Electromagnetic Testing was conducted at the Warriors in 
Transition Extra Small Headquarters site.  All geophysical investigations conformed to the 
procedures and regulations provided in Engineer Manual (EM) 1110-1-1802 Geophysical 
Exploration for Engineering and Environmental Investigations dated 31 August 1995.  The 
geophysical survey was performed by Hager-Richter Geoscience, Inc. at the Warriors in 
Transition Extra Small Company Headquarters Project Site in Fort Knox, Kentucky for Stantec, 
Inc. in May, 2012.  This work was performed under contract by an experienced Geophysical 
contractor.  The results of this testing is affected by the presence of power lines and surface 
metal objects (steel sided buildings, dumpsters, vehicles, reinforced concrete, etc). Where such 
are present, the response of materials in the subsurface may be masked, and firm conclusions 
about subsurface conditions cannot be made.  Approximately one-third of the site was 
inaccessible to the geophysical survey due to staged equipment and materials for an adjacent 
construction project.  A report of the Geophysical Investigations is presented in Appendix E.   
 
3.5.1 Time Domain Electro-Magnetic (TDEM) Survey 
 
The objective of TDEM Testing was to detect and determine the location of buried waste 
containing metal, old building foundations, existing and abandoned utilities at the site. TDEM 
Testing is commonly referred to as an EM61 survey, which is the model of the instrument 
commonly used, a Geonics EM61-MK2 time domain electromagnetic induction metal detector. 
The EM61-MK2 is designed specifically for detecting buried metal objects.  An air-cored 
transmitter coil generates a pulsed primary magnetic field in the earth, thereby inducing eddy 
currents in nearby metal objects. The decay of the eddy current produces a secondary magnetic 
field that is sensed by two receiver coils, one coincident with the transmitter and one positioned 
40 cm above the main coil. By measuring the secondary magnetic field after the current in the 
ground has dissipated but before the current in metal objects has dissipated, the instrument 
responds only to the secondary magnetic field produced by metal objects. Four channels of 
secondary response are measured in mV and are recorded on a digital data logger. The system is 
generally operated by pulling the coils as a trailer with a GPS recorder.  The EM 61 has depth 
sensitivity limited to approximately 10 feet and cannot detect non-metallic objects.  The EM 61 
survey was conducted in substantial accordance with ASTM D 6820. 
 
3.5.2 Frequency Domain Electromagnetic Induction 
 
The electromagnetic induction terrain conductivity survey was conducted using a Geonics Model 
EM-31-MK2 terrain conductivity meter, the industry standard for this type of geophysical 
survey.  This unit is an induction type instrument and provides measurement of both the 
quadrature-phase and in-phase components of terrain conductivity without ground electrodes or 
contact.  The quadrature-phase data, also known as apparent conductivity data, are useful for 
detecting the presence of anomalously conductive ground, which might be caused by the 
presence of objects with properties unlike those of the natural materials on site, such as fill. The 
in-phase component data, on the other hand, are only used to interpret the presence of metal 
objects. The data for both components are recorded on a digital data logger. The EM31 is 
calibrated to read ground conductivity directly in millisiemens per meter with a resolution of 2% 
of full scale and an accuracy of 1 mohm/meter. The nominal depth of earth sampled by the 
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EM31 in the vertical dipole mode is about 18 feet. The EM31 survey was conducted in 
substantial accordance with ASTM D 6639. 
 
 
3.5.3 Geophysical Investigation Conclusions 
 
The employed geophysical techniques resulted in complimentary methods for the detection and 
interpretation of both metallic and non metallic utilities, engineered structures, and potential 
uncontrolled fill.  The geophysical survey concluded that the subsurface at the site contains 
complex infrastructure, including known and unidentified possible utilities.  A few small areas of 
buried metal are present near the corners of the former structures and may be related to former 
foundations.  Shallow geology (less than 18 feet deep) does not appear to vary significantly in 
areas where the data are not adversely affected by subsurface utilities.  Areas of buried fill 
containing metal were not detected by the surveys.  Areas of buried fill not containing metallic 
items are not detectable by both EM61 and EM31 and may be present.  The correlation of 
geophysical responses with probable subsurface features is based on the experience of the 
geophysicist gained through past results of similar surveys, existing site history, and known 
subsurface information, although it is possible that some variation from these interpretations may 
exist at the Warriors in Transition Extra Small Headquarters site.  The full Geophysical Report 
for the proposed Warriors in Transition Extra Small Headquarters site submitted by Hager 
Richter to Stantec, Inc is included in Appendix E. 
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4 LIMITATIONS 
 
This preliminary report has been prepared to characterize the site conditions at the project site.  
This report provides a general overview of the soil and geologic conditions with detailed 
descriptions at discrete boring locations.  The Contractor’s team shall include a licensed 
geotechnical engineer to interpret the subsurface conditions (assuming they are consistent with 
the site subsurface conditions described in this report) and develop earthwork and foundation 
requirements and design parameters and pavement designs on which to base the Contractor’s 
proposal.  Subsequent to award, the Contractor is required to perform and provide a complete 
geotechnical exploration of the proposed site from which to develop the final design.  The 
geotechnical exploration shall be performed under the direction of a licensed professional 
engineer with at least 10 years experience specializing in geotechnical engineering.  This 
exploration shall be the full responsibility of the Contractor.  The Contractor’s exploration, 
design, and Geotechnical Evaluation Report shall be performed in accordance with the Louisville 
District Design Guide (LDDG). 
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Appendix A – Drawings 
 
 
Site Vicinity Map  
Boring Location Plan  
Site Photos 
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Figure 1: Looking southwest towards barracks complex. 

Figure 2: Looking west towards abandoned fire hydrant. 
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Figure 4: Looking north towards Spearhead Division Avenue. 

Figure 3: Looking south from Spearhead Division Avenue. 
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Figure 6:  Looking towards barracks complex at existing dumpsters on site.  

Figure 5: Looking along Radio Street towards Spearhead Division Avenue. 
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Appendix B – Field Testing 
 
 
Field Procedures 
Soil Classification Sheet 
Boring Logs 

W912QR-21920552 -0003Section: APPENDIX A

Thursday, August 16, 2012

Page 259 of 533



FIELD PROCEDURES 
 
 
Field Operations:  The general field procedures employed by the U.S. Army Corps of 
Engineers (USACE), Louisville District, are summarized in ASTM D420 which is entitled 
"Investigating and Sampling Soils and Rocks for Engineering Purposes."  This recommended 
practice lists recognized methods for determining soil and rock distribution and ground water 
conditions.  These methods include geophysical and in situ methods as well as borings. 
 
Borings are drilled to obtain subsurface samples using one of several alternative techniques 
depending upon the subsurface conditions.  These techniques are: 
 
 a. Continuous 2½ or 3¼ inch inside diameter (I.D.) hollow stem augers; 
 b. Wash borings using roller cone or drag bits (using drilling mud or water); 
 c. Continuous flight augers (ASTM D1425). 
 
These drilling methods are not capable of penetrating through material designated as "refusal 
materials."  Refusal, thus indicated, may result from hard cemented soil, soft weathered rock, 
coarse gravel or boulders, thin rock seams, or the upper surface of sound continuous rock.  
Core drilling procedures are required to determine the character and continuity of refusal 
materials. 
 
The subsurface conditions encountered during drilling are reported on a field test boring 
record by a geologist or geotechnical engineer.  The record contains information concerning 
the boring method, samples attempted and recovered, indications of the presence of various 
materials such as coarse gravel, cobbles, etc., and observations between samples.  Therefore, 
these boring records contain both factual and interpretive information.  The field boring 
records are on maintained in the district office. 
 
The soil and rock samples plus the field boring records are reviewed by a geologist or 
geotechnical engineer who classifies the soils in general accordance with the procedures 
outlined in ASTM D2488 and prepares the final boring records which are the basis for all 
evaluations and recommendations. 
 
The final boring records represent the interpretation of the contents of the field records based 
on the results of the engineering examinations and tests of the field samples.  These records 
depict subsurface conditions at the specific locations and at the particular time when drilled.  
Soil conditions at other locations may differ from conditions occurring at these boring 
locations.  Also, the passage of time may result in a change in the subsurface soil and ground 
water conditions at these boring locations.  The lines designating the interface between soil or 
refusal materials on the records and on profiles represent approximate boundaries.  The 
transition between materials may be gradual.  The final boring records are included with this 
report. 
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FIELD PROCEDURES (continued) 
 
 
Soil Test Borings: Soil test borings were made at the site at locations shown on the attached 
Boring Plan.  Soil sampling and penetration testing were performed in accordance with 
ASTM D1586. 
 
The borings were made by mechanically twisting a hollow stem steel auger into the soil.  At 
regular intervals, the drilling tools were removed and soil samples obtained with a standard 
1.4 inch I.D., 2 inch outside diameter (O.D.), split tube sampler.  The sampler was first seated 
6 inches to penetrate any loose cuttings, then driven an additional foot with blows of a 
140-pound hammer free falling 30 inches.  The number of hammer blows required to drive 
the sampler the final foot was recorded and is designated the "penetration resistance.”  The 
penetration resistance, when properly evaluated, is an index to the soil strength and 
foundation supporting capability. 
 
Representative portions of the soil samples, thus obtained, were placed in glass jars and 
transported to the contractor’s laboratory.  In the laboratory, the samples were examined to 
verify the driller's field classifications.  Test boring records are attached which graphically 
show the soil descriptions and penetration resistances. 
 
Undisturbed Sampling: Split tube samples are suitable for visual examination and 
classification tests but are not sufficiently intact for quantitative laboratory testing.  For 
quantitative testing, relatively undisturbed samples are obtained by pushing sections of 3 inch 
O.D., 16 gauge, steel or brass tubing (Shelby tube) into the soil at the desired sampling levels.  
This procedure is described by ASTM D1587.  Each tube, together with the encased soil, is 
carefully removed from the ground, made airtight and transported to the laboratory.  
Locations and depths of undisturbed samples are shown on the test boring record. 
 
Bag Sampling: We obtained bulk samples of soil at selected locations.  These samples consist 
of 50 to 100 pounds of soil brought to the surface by the drilling augers, or obtained from test 
pits or the ground surface using hand tools.  The samples were placed in bags, with sealed jar 
samples of the material, and were taken to the contractor’s laboratory for testing.  The 
locations of these samples are indicated on the appropriate logs. 
 
Core Drilling: Refusal materials are materials that cannot be penetrated with the soil drilling 
methods employed.  Refusal, thus indicated, may result from hard cemented soil, soft 
weathered rock, coarse gravel or boulders, thin rock seams or the upper surface of sound 
continuous rock.  Core drilling procedures are required to determine the character and 
continuity of refusal materials. 
 
Prior to coring, casing is set in the drilled hole through the overburden soils, if necessary, to 
keep the hole from caving.  Refusal materials are then cored according to ASTM D2113 using 
a diamond-studded bit fastened to the end of a hollow double tube core barrel.  This device is 
rotated at high speeds, and the cuttings are brought to the surface by circulating water.  Core 
samples of the material penetrated are protected and retained in the swivel-mounted inner 
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FIELD PROCEDURES (continued) 
 
 
tube.  Upon completion of each drill run, the core barrel is brought to the surface, the core 
recovered is measured, the samples are removed and the core is placed in boxes for storage. 
 
The core samples are returned to the contractor’s laboratory where the refusal material is 
identified and the percent core recovery and rock quality designation is determined by a 
geologist or geotechnical engineer.  The percent core recovery is the ratio of the sample 
length obtained to the depth drilled, expressed as a percent.  The rock quality designation 
(RQD) is obtained by summing up the length of core recovered, including only the pieces of 
core which are four inches or longer, and dividing by the total length drilled.  The percent 
core recovery and RQD are related to soundness and continuity of the refusal material.  
Refusal material descriptions, recoveries, and RQD’s are shown on the test boring records. 
 
Water Level Readings: Water level readings are normally taken in conjunction with borings 
and are recorded on the test boring records.  These readings indicate the approximate location 
of the hydrostatic water level at the time of the field investigation.  Where impervious (more 
clayey) soils are encountered, the rate of water seepage into the boring is generally slow, and 
it is not possible to establish the location of the hydrostatic water level at the time of drilling.  
The ground water table may also be dependent upon seasonal fluctuations and the amount of 
precipitation at the site during a particular period of time.  Fluctuations in the water table 
should be expected with variations in precipitation, surface run-off, evaporation and other 
factors. 
 
The time of boring, water level reported on the boring records is determined by field crews as 
the drilling tools are advanced.  The time of boring water level is detected by changes in the 
drilling rate, soil samples obtained, or by measurement after the drilling tools are withdrawn.  
Additional water table readings may be obtained after the borings are completed.  A time lag 
of 24 hours may allow stabilization of the ground water table which has been disrupted by the 
drilling operations.  The readings are taken by dropping a weighted line down the boring or 
using an electrical probe to detect the water level surface. 
 
Occasionally, the borings will cave-in, preventing water level readings from being obtained or 
trapping drilling water above the caved-in zone.  The cave-in depth is also measured and 
recorded on the boring records. 
 
Pocket Penetrometer Test: The penetrometer testing device is inserted into the soil until the 
plunger penetrates the soil up to the calibration grade.  The measured resistance provides an 
indication of the soil's consistency.  The testing results are shown on the test boring or test pit 
records and are designated with PP. 
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n = 7

n = 7

LL = 43
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n = 12

LL = 74
PL = 23
PI = 51
Qu = 2.28 tsf

n = 14

Lean CLAY and GRAVEL, brown to black, medium stiff, moist (fill
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7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING
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1. PROJECT

CME45C-2 (Automatic Hammer)

T. Caudill

24.0'

N/A

24.1'

SHEET 1B-1 OF 2

10. DATUM FOR ELEVATION

SHOWN ITEM (TBM  OR MSL)

3 1/4" Hollow Stem Auger
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12. ELEVATION TOP OF HOLE
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14. ELEVATION GROUND WATER
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15. DATE HOLE
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N/A

LONG:  deg W
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CH n = 9

Auger refusal at 24.1 ft

Bottom of hole at 24.1 feet.

Fat CLAY, red, moist, stiff

End of boring at 689.4 feet.
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25.7

n = 11

n = 10

LL = 41
PL = 20
PI = 21
Qu = 0.71 tsf

n = 11

n = 12
lenses/layer of fat clay

LL = 68
PL = 20
PI = 48

n = 9

Lean CLAY, brown, stiff, moist, with masonry fragments and gravel (fill
material)

Lean CLAY, brown, moist, stiff

Fat CLAY, reddish brown, moist to  wet, medium stiff to stiff, with chert
fragments
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708.5

700.5
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VERTICAL INCLINED
9. DIRECTION OF BORING

5. DRILL TYPE

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING

3. DRILLING AGENCY

4. NAME OF DRILLER

2. LOCATION

1. PROJECT

CME45C-2 (Automatic Hammer)

T. Caudill

23.0'

N/A

23.1'

SHEET 1B-2 OF 2

10. DATUM FOR ELEVATION

SHOWN ITEM (TBM  OR MSL)

3 1/4" Hollow Stem Auger
11. DRILL METHOD

12. ELEVATION TOP OF HOLE

13. TOTAL NUMBER CORE BOXES

14. ELEVATION GROUND WATER

COMPLETED

6/4/12

STARTED

15. DATE HOLE

16. INSPECTOR
A. Peterson

712.5'

NAVD 88

6/4/12

Stantec

N/A

N/A

LONG:  deg W

Warriors in Transition - HQ

LAT:  deg S
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CH n = 8

Auger refusal at 23.1 ft

Bottom of hole at 23.1 feet.

Fat CLAY, reddish brown, moist, stiff

End of boring at 689.4 feet.

692.3
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24.1

n = 6
Spoon shoe blocked by gravel
fragment

n = 11
Large gravel fragment in spoon shoe

n = 16
Rock fragment in spoon shoe

n = 12

n = 9
LL = 53
PL = 16
PI = 37

n = 9

Bottom of hole at 15.5 feet.

Lean CLAY, brown, moist, medium stiff to stiff, with gravel (fill material)

Lean CLAY, brown and red, moist, very stiff, with chert and gravel

Fat CLAY, red, moist, stiff, with chert fragments

End of boring at 696.5 feet.
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705.5
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BORING NO.

VERTICAL INCLINED
9. DIRECTION OF BORING

5. DRILL TYPE

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING

3. DRILLING AGENCY

4. NAME OF DRILLER

2. LOCATION

1. PROJECT

CME45C-2 (Automatic Hammer)

T. Caudill

15.5'

N/A

15.5'

SHEET 1B-3 OF 1

10. DATUM FOR ELEVATION

SHOWN ITEM (TBM  OR MSL)

3 1/4" Hollow Stem Auger
11. DRILL METHOD

12. ELEVATION TOP OF HOLE

13. TOTAL NUMBER CORE BOXES

14. ELEVATION GROUND WATER

COMPLETED

6/4/12

STARTED

15. DATE HOLE

16. INSPECTOR
A. Peterson

712.0'

NAVD 88

6/4/12

Stantec

N/A

N/A

LONG:  deg W

Warriors in Transition - HQ

LAT:  deg S
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PL = 20
PI = 13

n = 21

n = 14

n = 12

Bottom of hole at 15.5 feet.

SAND, tan, moist, coarse grained, loose (fill material)

Lean CLAY, brown, moist, medium stiff to very stiff

Fat CLAY, reddish brown, moist to wet, stiff, chert fragments

End of boring at 695.5 feet.
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8. TOTAL DEPTH OF BORING

3. DRILLING AGENCY

4. NAME OF DRILLER

2. LOCATION

1. PROJECT

CME45C-2 (Automatic Hammer)

T. Caudill

15.5'

N/A

15.5'

SHEET 1B-4 OF 1

10. DATUM FOR ELEVATION
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3 1/4" Hollow Stem Auger
11. DRILL METHOD

12. ELEVATION TOP OF HOLE

13. TOTAL NUMBER CORE BOXES

14. ELEVATION GROUND WATER

COMPLETED

6/4/12

STARTED

15. DATE HOLE

16. INSPECTOR
A. Peterson

711.0'

NAVD 88

6/4/12

Stantec

N/A

N/A

LONG:  deg W

Warriors in Transition - HQ

LAT:  deg S

R
E

C
O

V
E

R
Y

R
Q

D
 %

P
E

N
E

T
R

A
T

IO
N

B
LO

W
S

 / 
6-

IN
C

H

U
S

C
S

 C
LA

S
S

LE
G

E
N

D

M
O

IS
T

U
R

E
 %

REMARKS

S
A

M
P

LE
 T

Y
P

E

CLASSIFICATION
OF MATERIALS

ELEVATION

S
A

M
P

LE
 #

D
E

P
T

H
 S

C
A

LE

PROJECT: Warriors in Transition - HQLRL FORM 1202
JUNE 2000

PREVIOUS EDITIONS ARE OBSOLETE.
SYMBOLS: WATER LEVELS AT COMPLETION PARTIAL LOSS OF DRILL FLUID

HOLE NO.
B-4

1
3
6

4
4
5

3
2
3

3
6
15

5
7
7

4
6
6

0

5

10

15

Section: APPENDIX A W912QR-21920552 -0003

Thursday, August 16, 2012

Page 269 of 533



1

1.2

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

CL

CH

16.9

29.5

n = 8

n = 6
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LL = 30
PL= 19
PI = 11

n = 17

n = 12

n = 11

Bottom of hole at 15.5 feet.

Lean and fat CLAY, red and brown, moist, medium stiff with chert
fragments (fill material)

Lean CLAY, brown, moist, medium stiff to very stiff

Fat CLAY, reddish brown, moist, stiff to very stiff

End of boring at 698 feet.
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1. PROJECT

CME45C-2 (Automatic Hammer)

T. Caudill
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N/A

15.5'
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12. ELEVATION TOP OF HOLE
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14. ELEVATION GROUND WATER

COMPLETED

6/4/12

STARTED

15. DATE HOLE

16. INSPECTOR
A. Peterson
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NAVD 88

6/4/12

Stantec

N/A

N/A
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LAT:  deg S
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n = 5

n = 10

n = 20
LL = 40
PL = 18
PI = 22

n = 15

n = 13

n = 14

Bottom of hole at 15.5 feet.

Lean and fat CLAY, brown to red, moist, medium stiff, with chert
fragments (fill material)

Lean CLAY, brown, moist, stiff to very stiff

Fat CLAY, reddish brown, moist, stiff

Chert fragments from 9.9 to 15.5 ft

End of boring at 697 feet.
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9. DIRECTION OF BORING
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7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING

3. DRILLING AGENCY

4. NAME OF DRILLER

2. LOCATION

1. PROJECT

CME45C-2 (Automatic Hammer)

T. Caudill

15.5'

N/A

15.5'

SHEET 1B-6 OF 1

10. DATUM FOR ELEVATION

SHOWN ITEM (TBM  OR MSL)

3 1/4" Hollow Stem Auger
11. DRILL METHOD

12. ELEVATION TOP OF HOLE

13. TOTAL NUMBER CORE BOXES

14. ELEVATION GROUND WATER

COMPLETED

6/4/12

STARTED

15. DATE HOLE

16. INSPECTOR
A. Peterson

712.5'

NAVD 88

6/4/12

Stantec

N/A

N/A

LONG:  deg W

Warriors in Transition - HQ

LAT:  deg S
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Bottom of hole at 10.5 feet.

SAND, brown, moist, loose to medium dense

Lean CLAY, brown, moist, medium stiff to stiff
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LL = 34
PL = 20
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Lean CLAY, brown, moist, medium stiff

End of boring at 707 feet.
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Bulk sample (3'-6')
LL = 34
PL = 20
PI = 14
MC = 21.5

n = 4

Bottom of hole at 6 feet.

SAND with clay, grayish brown, stiff, with gravel (57's) and masonry brick
fragments (fill material)

Lean CLAY, brown, moist to wet, medium stiff to stiff

End of boring at 705.5 feet.

711.5

709.0

1

2

3

BORING NO.

VERTICAL INCLINED
9. DIRECTION OF BORING

5. DRILL TYPE

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING

3. DRILLING AGENCY

4. NAME OF DRILLER

2. LOCATION

1. PROJECT

CME45C-2 (Automatic Hammer)
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COMPLETED

6/4/12

STARTED

15. DATE HOLE

16. INSPECTOR
A. Peterson

711.5'

NAVD 88

6/4/12

Stantec

N/A

N/A

LONG:  deg W

Warriors in Transition - HQ

LAT:  deg S

R
E

C
O

V
E

R
Y

R
Q

D
 %

P
E

N
E

T
R

A
T

IO
N

B
LO

W
S

 / 
6-

IN
C

H

U
S

C
S

 C
LA

S
S

LE
G

E
N

D

M
O

IS
T

U
R

E
 %

REMARKS

S
A

M
P

LE
 T

Y
P

E

CLASSIFICATION
OF MATERIALS

ELEVATION

S
A

M
P

LE
 #

D
E

P
T

H
 S

C
A

LE

PROJECT: Warriors in Transition - HQLRL FORM 1202
JUNE 2000

PREVIOUS EDITIONS ARE OBSOLETE.
SYMBOLS: WATER LEVELS AT COMPLETION PARTIAL LOSS OF DRILL FLUID

HOLE NO.
P-2

3
5
9

5
5
5

1
2
2

0

5

10

15

W912QR-21920552 -0003Section: APPENDIX A

Thursday, August 16, 2012

Page 274 of 533



 
 
 
 
 
 
 
 
Appendix C – Laboratory Testing 
 
 
Laboratory Procedures 
Moisture Content 
Atterberg Limits 
Sieve Analysis and Grain Size Curves 
Modified Proctor Compaction Tests 
CBR Tests 
Unconfined Compression Tests 
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LABORATORY PROCEDURES 

 

 

Soil Classification: Soil classifications provide a general guide to the engineering properties 

of various soil types and enable the engineer to apply past experience to current situations.  In 

the explorations, samples obtained during drilling operations are examined in the contractor’s 

laboratory and visually classified by an engineer.  The soils are classified according to 

consistency (based on number of blows from standard penetration tests), color and texture.  

These classification descriptions are included on the test boring records. 

 

The classification system discussed above is primarily qualitative.  A detailed soil 

classification requires two laboratory tests: grain size tests and plasticity tests.  Using these 

test results the soil can be classified according to the AASHTO or Unified Classification 

Systems (ASTM D2487).  Each of these classification systems and the in-place physical soil 

properties provide an index for estimating the soil's behavior.  The soil classification and 

physical properties determined are presented in this report. 

 

Soil Classification Tests 

 

Atterberg Limits: Portions of the samples are taken for Atterberg limits testing to determine 

the plasticity characteristics of the soil.  The plasticity index (PI) is the range of moisture 

content over which the soil deforms as a plastic material.  It is bracketed by the liquid limit 

(LL) and the plastic limit (PL).  The liquid limit is the moisture content at which the soil 

becomes sufficiently "wet" to flow as a heavy viscous fluid.  The plastic limit is the lowest 

moisture content at which the soil is sufficiently plastic to be manually rolled into tiny 

threads.  The liquid limit and plastic limit are determined in accordance with ASTM D4318. 

 

Grain Size Tests: Grain Size Tests are performed to determine the soil classification and the 

grain size distribution.  The soil samples are prepared for testing according to ASTM D421 

(dry preparation) or ASTM D2217 (wet preparation).  The grain size distribution of soils 

coarser than a number 200 sieve (0.074 mm opening) is determined by passing the samples 

through a standard set of nested sieves.  Materials passing the number 200 sieve are 

suspended in water and the grain size distribution calculated from the measured settlement 

rate.  These tests are conducted in accordance with ASTM D422. 

 

Percent Finer Than 200 Sieve: Selected samples of soils are washed through a number 200 

sieve to determine the percentage of material less than 0.074 mm in diameter. 

 

Moisture Content: The Moisture Content is determined according to ASTM D2216. 

 

Organic Content: The Organic Content is determined according to ASTM D2974.  The 

moisture content is first determined by drying portions of the sample at 105 degrees Celsius.  

The ash content is then determined by igniting the oven-dried sample from the moisture 

content determination in a muffle furnace at 440 degrees Celsius.  The substance remaining 

after ignition is the ash.  The organic content is expressed as a percentage by subtracting the 

percent ash from one hundred. 
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LABORATORY PROCEDURES (continued) 

 

 

Physical Soil Properties: The in-place physical properties are described by the specific 

gravity, wet unit weight, moisture content, dry unit weight, void ratio, and percent saturation 

of the soil.  The specific gravity and moisture content are determined according to ASTM 

D854 and D2216, respectively.  The wet unit weight is found by obtaining a known volume 

of the soil and dividing the wet sample weight by the known volume.  The dry unit weight, 

void ratio and percent saturation are calculated values. 

 

Undisturbed Sample Preparation: In the laboratory each undisturbed sample, still in its steel 

tube, is cut into sections 6 inches long.  Each section is weighed and portions of the soil 

removed for moisture and specific gravity determinations.  From these data, the soil void ratio 

and weight per cubic foot are computed. 

 

Strength Tests 

 

Unconfined Compression Tests: The unconfined compression test is an 

unconsolidated-undrained triaxial shear test with no lateral confining pressure.  This test is 

used to determine the shear strength of clayey soils.  An unconfined compression test is 

performed according to ASTM D2166 on a single section of an undisturbed sample extruded 

from a sampling tube.  The sample is trimmed to a length-to-diameter ratio of about 2 and 

placed in the testing device.  Incrementally increasing vertical loads are applied until the 

sample fails.  Test results are provided in the form of a stress-strain curve or a value 

representing the unconfined compressive strength of the sample. 

 

Compaction Tests 

 

Compaction Tests: Compaction tests are run on representative soil samples to determine the 

dry density obtained by a uniform compactive effort at varying moisture contents.  The results 

of the test are used to determine the moisture content and unit weight desired in the field for 

similar soils.  Proper field compaction is necessary to decrease future settlements, increase the 

shear strength of the soil and decrease the permeability of the soil. 

 

The two most commonly used compaction tests are the standard Proctor test and the modified 

Proctor test.  They are performed in accordance with ASTM D698 and D1557, respectively.  

Generally, the standard Proctor compaction test is run on samples from building or parking 

areas where small compaction equipment is anticipated.  The modified Proctor compaction 

test is generally performed for heavy structures, highways, and other areas where large 

compaction equipment is expected.  In both tests a representative soil sample is placed in a 

mold and compacted with a compaction hammer.  Both tests have three alternate methods. 

 

The moisture content and unit weight of each compacted sample is determined.  Usually 4 to 

5 such tests are run at different moisture contents.  Test results are presented in the form of a 

dry unit weight versus moisture content curve.  The compaction method used and any 

deviations from the recommended procedures are noted in this report. 
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LABORATORY PROCEDURES (continued) 

 

California Bearing Ratio: The California Bearing Ratio (CBR) is a punching shear test which 

provides data that is a semi-empirical index to the strength and deflection characteristics of 

the soil, and has been widely correlated with pavement performance to establish criteria for 

selecting pavement thicknesses.  The test is performed on a 6-inch diameter, 5-inch thick disk 

of compacted soil that is confined in a steel cylinder.  The sample is first compacted in 

accordance with Method B or D of ASTM D698 or D1557.  The samples may be tested 

unsoaked or in a soaked condition.  For the soaked test, the sample is inundated under a 

confining pressure to approximate the weight of future pavement, in order to evaluate the 

potential swell characteristics of the soil. 

 

The test is performed by forcing a piston approximately 2 inches in diameter into the soil 

sample at the rate of 0.05 inch per minute to a depth of 0.5 inch to determine the resistance 

to penetration.  The CBR is the ratio, expressed as a percentage, of the actual load required to 

penetrate the soil to a 0.1 inch depth compared to the load it takes to penetrate a standard 

crushed stone to the same depth.  The results of the CBR tests are presented in the Appendix. 

 

Corrosion Potential 

 

Corrosivity Tests: Corrosivity series tests were run on selected soil samples to determine: pH, 

resistivity, sulfate content, and chloride content.  The sulfate and chloride content tests were 

performed by Environmental Testing & Consultin, Inc.  The following test procedures were 

used to perform these tests: 

 

 pH: SW-846 9045D 

 Resistivity: ASTM G57 

 Sulfate Content: SW-846 9056 

 Chloride Content: SW-846 9056 

 

Soil pH: The electrometric measurement of the pH of soils in suspension in distilled water is 

made with a potentiometer using a glass calometelectrode system, calibrated with buffers of 

known pH previous to every series of tests.  A slurry is made by thoroughly mixing distilled 

water with the soil, and the pH is read on the meter, according to the instructions of the 

manufacturer.  The pH of the soil is a unitless number derived from the hydrogen ion content 

and is compared to a pH of 7.  A pH of less than 7 is acid, and greater than 7 is basic.  A pH 

of 7 is neutral. 

 

Laboratory Soil Resistivity Tests: The method used to measure the resistivity of soils in the 

laboratory is the California Division of Highways Test Method Number 643-C, 1972. 

 

The test apparatus consists of a plexiglass box 6.5 inches long by 4.5 inches wide by 2 inches 

deep.  Two stainless steel electrodes line opposite sides of the test box.  A representative soil 

sample passing the Number 8 sieve is thoroughly mixed with a small amount of distilled 

water and lightly compacted in the test box.  The resistance of the soil is then measured with 

an ohm meter.  Based on the geometry of the test box, the resistance is then converted to 

resistivity.  A small amount of distilled water is again added to the soil and the test repeated.  
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LABORATORY PROCEDURES (continued) 

 

This procedure is repeated until a curve of moisture content versus resistivity is established.  

The reported resistivity value is the minimum value of soil resistivity at any moisture content. 
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Moisture Content of Soil

ASTM D 2216 

Project Name Fort Knox - Warriors in Transition Headquarters Project Number 175562038

Tested By BWT/ENM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

P-1, 3.0'-6.0' 9 6/6/12 No. 10 Yes 50.02 228.01 196.47 21.5

P-2, 3.0'-6.0' 13 6/6/12 No. 4 Yes 52.95 240.95 202.07 26.1

B-1, 6.5'-8.0' 16 6/6/12 Hom No. 10 Yes 45.03 292.49 252.15 19.5

B-1, 9.0'-10.5' 17 6/6/12 No. 10 Yes 44.49 314.77 271.80 18.9

B-1, 14.0'-15.5' 18 6/6/12 Hom No. 4 Yes 45.28 227.94 185.47 30.3

B-1, 19.0'-20.5' 19 6/6/12 Hom No. 10 Yes 43.79 262.15 214.92 27.6

B-2, 1.5'-3.0' 21 6/6/12 3/4'' No 44.95 215.23 197.48 11.6

B-2, 6.5'-8.0' 22 6/6/12 Hom No. 10 Yes 44.36 294.34 253.84 19.3

B-2, 9.0'-10.5' 23 6/6/12 Hom No. 10 Yes 50.59 321.64 277.69 19.4

B-2, 14.0'-15.5' 24 6/6/12 No. 4 Yes 45.79 228.07 178.78 37.1

B-2, 19.0'-20.5' 25 6/6/12 Hom No. 4 Yes 48.54 287.29 238.50 25.7

B-3, 4.0'-5.5' 28 6/6/12 Hom No. 4 Yes 45.83 263.55 217.30 27.0

B-3, 9.0'-10.5' 30 6/5/12 Hom 3/4'' 1 3/4'' No 42.33 184.89 157.24 24.1

B-4, 4.0'-5.5' 35 6/6/12 Hom No. 10 Yes 44.15 219.71 184.73 24.9

B-4, 9.4'-10.5' 38 6/6/12 No. 4 Yes 48.49 295.65 251.57 21.7

B-4, 14.0'-15.5' 39 6/6/12 Hom No. 4 Yes 44.85 302.27 238.66 32.8

B-5, 4.0'-5.5' 42 6/6/12 Hom 3/4'' 1 3/4'' No 48.37 237.38 210.05 16.9

B-5, 9.0'-10.5' 44 6/6/12 Hom No. 10 Yes 44.46 168.79 140.46 29.5

B-6, 4.0'-5.5' 47 6/6/12 Hom No. 10 Yes 44.38 244.92 212.76 19.1

B-6, 9.0'-10.5' 50 6/6/12 Hom 3/4'' 1 3/4'' No 50.02 198.76 168.05 26.0

B-7, 4.0'-5.5' 55 6/5/12 Hom No. 4 Yes 44.76 246.14 207.69 23.6

B-7, 9.0'-10.5' 57 6/6/12 Hom No. 4 Yes 45.01 229.96 197.94 20.9
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ATTERBERG LIMITS

Project Warriors in Transmission Project No. 175562038

Source B-1, 4.0'-4.7' Lab ID 1A

% + No. 40 1

Tested By KG Test Method ASTM D 4318 Method A Date Received 06-05-2012

Test Date 06-12-2012 Prepared Dry

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Number of 

Blows

Water Content

(%) Liquid Limit

20.76 18.01 11.54 28 42.5

21.12 18.15 11.42 22 44.1  

20.41 17.62 11.48 18 45.4 43

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Water 

Content

(%) Plastic Limit Plasticity Index

19.71 18.30 11.44 20.6 21 22

20.57 19.03 11.54 20.6
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ATTERBERG LIMITS

Project Warriors in Transmission Project No. 175562038

Source B-1, 12.0'-14.0' Lab ID 2B

Tested By KWS Test Method ASTM D 4318 Method A % + No. 40 25

Test Date 06-11-2012 Prepared Dry Date Received 06-05-2012

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Number of 

Blows

Water Content

(%) Liquid Limit

19.18 15.82 11.12 31 71.5

18.65 15.46 11.14 25 73.8  

19.47 15.79 11.02 20 77.1 74

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Water 

Content

(%) Plastic Limit Plasticity Index

17.14 16.01 11.09 23.0 23 51

17.25 16.15 11.23 22.4
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ATTERBERG LIMITS

Project Warriors in Transmission Project No. 175562038

Source B-2, 4.0'-6.0' Lab ID 3B

Tested By KWS Test Method ASTM D 4318 Method A % + No. 40 15

Test Date 06-11-2012 Prepared Dry Date Received 06-05-2012

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Number of 

Blows

Water Content

(%) Liquid Limit

19.22 16.83 10.87 28 40.1

19.43 16.90 10.84 22 41.7  

21.19 18.21 11.47 15 44.2 41

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Water 

Content

(%) Plastic Limit Plasticity Index

18.39 17.23 11.47 20.1 20 21

18.41 17.23 11.21 19.6
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ATTERBERG LIMITS

Project Warriors in Transmission Project No. 175562038

Source B-2, 12.6'-13.2' Lab ID 4B

% + No. 40 9

Tested By KWS Test Method ASTM D 4318 Method A Date Received 06-05-2012

Test Date 06-12-2012 Prepared Dry

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Number of 

Blows

Water Content

(%) Liquid Limit

19.45 16.13 10.87 34 63.1

20.23 16.63 11.16 27 65.8  

19.85 16.44 11.59 22 70.3 68

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Water 

Content

(%) Plastic Limit Plasticity Index

18.32 17.23 11.72 19.8 20 48

17.69 16.60 11.16 20.0
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ATTERBERG LIMITS

Project Fort Knox - Warriors in Transition Headquarters Project No. 175562038

Source B-3, 9.0'-10.5' Lab ID 30

Tested By kg Test Method ASTM D 4318 Method A % + No. 40

Test Date 06-12-2012 Prepared Dry Date Received 06-05-2012

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Number of 

Blows

Water Content

(%) Liquid Limit

20.43 17.19 10.83 33 50.9

21.28 17.78 11.11 25 52.5  

21.17 17.59 10.98 21 54.2 53

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Water 

Content

(%) Plastic Limit Plasticity Index

19.97 18.76 11.07 15.7 16 37

19.13 18.04 11.21 16.0

Remarks:

Reviewed By
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ATTERBERG LIMITS

Project Fort Knox - Warriors in Transition Headquarters Project No. 175562038

Source B-4, 4.0'-5.5' Lab ID 35

% + No. 40 1

Tested By KWS Test Method ASTM D 4318 Method A Date Received 06-05-2012

Test Date 06-11-2012 Prepared Dry

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Number of 

Blows

Water Content

(%) Liquid Limit

18.69 16.79 10.80 34 31.7

19.09 17.14 11.27 27 33.2  

19.33 17.12 10.75 18 34.7 33

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Water 

Content

(%) Plastic Limit Plasticity Index

17.77 16.62 10.79 19.7 20 13

18.04 16.86 11.00 20.1

Remarks:

Reviewed By
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ATTERBERG LIMITS

Project Fort Knox - Warriors in Transition Headquarters Project No. 175562038

Source B-5, 4.0'-5.5' Lab ID 42

Tested By KWS Test Method ASTM D 4318 Method A % + No. 40

Test Date 06-12-2012 Prepared Dry Date Received 06-05-2012

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Number of 

Blows

Water Content

(%) Liquid Limit

20.35 18.20 11.09 26 30.2

20.39 18.23 11.23 23 30.9  

19.27 17.39 11.02 33 29.5 30

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Water 

Content

(%) Plastic Limit Plasticity Index

18.02 16.86 10.89 19.4 19 11

17.50 16.44 10.83 18.9

Remarks:
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ATTERBERG LIMITS

Project Fort Knox - Warriors in Transition Headquarters Project No. 175562038

Source B-6, 4.0'-5.5' Lab ID 47

Tested By KWS Test Method ASTM D 4318 Method A % + No. 40

Test Date 06-12-2012 Prepared Dry Date Received 06-05-2012

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Number of 

Blows

Water Content

(%) Liquid Limit

19.63 17.30 11.15 34 37.9

18.96 16.69 11.01 21 40.0  

18.89 16.54 10.92 18 41.8 40

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Water 

Content

(%) Plastic Limit Plasticity Index

16.75 15.83 10.81 18.3 18 22

17.42 16.45 10.91 17.5

Remarks:
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30

32

34

36

38

40

42

44

46

48

50

10

M
O
IS
T
U
R
E
 C
O
N
T
E
N
T
, 
%

NUMBER OF BLOWS

Liquid Limit

20 30 4025 50

File: frm_175562038_lim_47.xlsm  Sheet: Limit-Report

Preparation Date:  10-1998

Revision Date: 1-2008 Stantec Consulting Services Inc

Laboratory Document

Prepared By: JW

Approved By: TLK

Section: APPENDIX A W912QR-21920552 -0003

Thursday, August 16, 2012

Page 288 of 533



ATTERBERG LIMITS

Project Fort Knox - Warriors in Transition Headquarters Project No. 175562038

Source B-7, 4.0'-5.5' Lab ID 55

% + No. 40 2

Tested By KG Test Method ASTM D 4318 Method A Date Received 06-05-2012

Test Date 06-12-2012 Prepared Dry

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Number of 

Blows

Water Content

(%) Liquid Limit

20.00 17.65 10.64 25 33.5

20.16 17.84 10.88 28 33.3  

20.74 18.24 11.13 17 35.2 34

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Water 

Content

(%) Plastic Limit Plasticity Index

19.49 18.01 11.14 21.5 21 13

19.26 17.85 11.15 21.0

Remarks:
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ATTERBERG LIMITS

Project Fort Knox - Warriors in Transition Headquarters Project No. 175562038

Source P-1, 3.0'-6.0' & P-2, 3.0'-6.0' Lab ID 8

Tested By KWS Test Method ASTM D 4318 Method A % + No. 40

Test Date 06-08-2012 Prepared Dry Date Received 06-05-2012

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Number of 

Blows

Water Content

(%) Liquid Limit

19.57 17.34 10.98 19 35.1

17.73 16.12 11.41 22 34.2  

19.69 17.68 11.46 31 32.3 34

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 

Tare Mass

(g)

Dry Soil and 

Tare Mass

(g)

Tare Mass

(g)

Water 

Content

(%) Plastic Limit Plasticity Index

18.42 17.27 11.39 19.6 20 14

17.35 16.29 10.85 19.5

Remarks:
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Summary of Soil Tests

Project Name Warriors in Transmission Project Number 175562038

Source B-1, 4.0'-4.7' Lab ID 1A

County Hardin Date Received 6-5-12

Sample Type Shelby Tube Date Reported 6-13-12

Test Results

Natural Moisture Content Atterberg Limits

Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry

Liquid Limit: 43

Plastic Limit: 21

Particle Size Analysis Plasticity Index: 22

Preparation Method: ASTM D 421 Activity Index: 0.73

Gradation Method: ASTM D 422

Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft
3
): N/A

N/A Maximum Dry Density (kg/m
3
): N/A

N/A Optimum Moisture Content (%): N/A

N/A Over Size Correction %: N/A

N/A

N/A

N/A California Bearing Ratio

No. 4 4.75 100.0 Test Not Performed

No. 10 2 99.9 Bearing Ratio (%): N/A

No. 40 0.425 99.2 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 97.8 Compacted Moisture Content (%): N/A

0.02 71.8

0.005 35.1

0.002 29.5 Specific Gravity

estimated 0.001 26.0 Estimated

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.70

ASTM AASHTO

Range (%) (%)

Gravel 0.0 0.1 Classification

Coarse Sand 0.1 0.7 Unified Group Symbol: CL

Medium Sand 0.7 --- Group Name: Lean clay

Fine Sand 1.4 1.4

Silt 62.7 68.3

Clay 35.1 29.5 AASHTO Classification: A-7-6 ( 24 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Warriors in Transmission Project Number 175562038

Source B-1, 4.0'-4.7' Lab ID 1A

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422

Sieve 

Size

 %          

Passing

Prepared using: ASTM D 421

Particle Shape: Angular

Particle Hardness: Hard and Durable

Tested By: ENM

Test Date: 06-08-2012

Date Received 06-05-2012

Maximum Particle size: No. 4 Sieve No. 4 100.0

No. 10 99.9

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on:  -3 inch fraction only No. 40 99.2

No. 200 97.8

Specific Gravity 2.7 0.02   mm 71.8

0.005 mm 35.1

Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 29.5

0.001 mm 26.0

Comments

Reviewed By
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Summary of Soil Tests

Project Name Warriors in Transmission Project Number 175562038

Source B-2, 12.6'-13.2' Lab ID 4B

County Hardin Date Received 6-5-12

Sample Type Shelby Tube Date Reported 6-13-12

Test Results

Natural Moisture Content Atterberg Limits

Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry

Liquid Limit: 68

Plastic Limit: 20

Particle Size Analysis Plasticity Index: 48

Preparation Method: ASTM D 421 Activity Index: 0.92

Gradation Method: ASTM D 422

Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft
3
): N/A

N/A Maximum Dry Density (kg/m
3
): N/A

N/A Optimum Moisture Content (%): N/A

N/A Over Size Correction %: N/A

N/A

N/A

N/A California Bearing Ratio

No. 4 4.75 100.0 Test Not Performed

No. 10 2 92.0 Bearing Ratio (%): N/A

No. 40 0.425 91.1 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 88.5 Compacted Moisture Content (%): N/A

0.02 79.2

0.005 57.7

0.002 52.2 Specific Gravity

estimated 0.001 48.0 Estimated

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.70

ASTM AASHTO

Range (%) (%)

Gravel 0.0 8.0 Classification

Coarse Sand 8.0 0.9 Unified Group Symbol: CH

Medium Sand 0.9 --- Group Name: Fat clay

Fine Sand 2.6 2.6

Silt 30.8 36.3

Clay 57.7 52.2 AASHTO Classification: A-7-6 ( 46 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Warriors in Transmission Project Number 175562038

Source B-2, 12.6'-13.2' Lab ID 4B

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422

Sieve 

Size

 %          

Passing

Prepared using: ASTM D 421

Particle Shape: Angular

Particle Hardness: Hard and Durable

Tested By: ENM

Test Date: 06-08-2012

Date Received 06-05-2012

Maximum Particle size: No. 4 Sieve No. 4 100.0

No. 10 92.0

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on:  -3 inch fraction only No. 40 91.1

No. 200 88.5

Specific Gravity 2.7 0.02   mm 79.2

0.005 mm 57.7

Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 52.2

0.001 mm 48.0

Comments

Reviewed By
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Summary of Soil Tests

Project Name Fort Knox - Warriors in Transition Headquarters Project Number 175562038

Source B-4, 4.0'-5.5' Lab ID 35

County Hardin Date Received 6-5-12

Sample Type SPT Date Reported 6-19-12

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 24.9 Prepared: Dry

Liquid Limit: 33

Plastic Limit: 20

Particle Size Analysis Plasticity Index: 13

Preparation Method: ASTM D 421 Activity Index: 0.50

Gradation Method: ASTM D 422

Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft
3
): N/A

N/A Maximum Dry Density (kg/m
3
): N/A

N/A Optimum Moisture Content (%): N/A

N/A Over Size Correction %: N/A

N/A

N/A

N/A California Bearing Ratio

No. 4 4.75 100.0 Test Not Performed

No. 10 2 99.9 Bearing Ratio (%): N/A

No. 40 0.425 99.2 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 94.0 Compacted Moisture Content (%): N/A

0.02 72.3

0.005 34.4

0.002 25.8 Specific Gravity

estimated 0.001 21.0 Estimated

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.70

ASTM AASHTO

Range (%) (%)

Gravel 0.0 0.1 Classification

Coarse Sand 0.1 0.7 Unified Group Symbol: CL

Medium Sand 0.7 --- Group Name: Lean clay

Fine Sand 5.2 5.2

Silt 59.6 68.2

Clay 34.4 25.8 AASHTO Classification: A-6 ( 12 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Fort Knox - Warriors in Transition Headquarters Project Number 175562038

Source B-4, 4.0'-5.5' Lab ID 35

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422

Sieve 

Size

 %          

Passing

Prepared using: ASTM D 421

Particle Shape: Need! Input-Sieve

Particle Hardness: Need! Input-Sieve

Tested By: KAJ

Test Date: 06-07-2012

Date Received 06-05-2012

Maximum Particle size: No. 4 Sieve No. 4 100.0

No. 10 99.9

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on:  -3 inch fraction only No. 40 99.2

No. 200 94.0

Specific Gravity 2.7 0.02   mm 72.3

0.005 mm 34.4

Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 25.8

0.001 mm 21.0

Comments

Reviewed By
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Fort Knox - Warriors in Transition Headquarters Project Number 175562038

Source B-5, 9.0'-10.5' Lab ID 44

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422

Sieve 

Size

 %          

Passing

Prepared using: ASTM D 421

Particle Shape: Angular

Particle Hardness: Hard and Durable

Tested By: KAJ

Test Date: 06-07-2012

Date Received 06-05-2012

Maximum Particle size: No. 4 Sieve No. 4 100.0

No. 10 99.4

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on:  -3 inch fraction only No. 40 99.0

No. 200 97.9

Specific Gravity 2.7 0.02   mm 88.2

0.005 mm 65.4

Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 59.6

0.001 mm 55.0

Comments

Reviewed By
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Fort Knox - Warriors in Transition Headquarters Project Number 175562038

Source B-6, 9.0'-10.5' Lab ID 50

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422

Sieve 

Size

 %          

Passing

Prepared using: ASTM D 421

Particle Shape: Angular

Particle Hardness: Hard and Durable

Tested By: KAJ

Test Date: 06-07-2012 1 1/2" 100.0

Date Received 06-05-2012 3/4" 96.8

3/8" 91.2

Maximum Particle size: 1 1/2" Sieve No. 4 88.6

No. 10 85.1

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on:  -3 inch fraction only No. 40 82.2

No. 200 78.4

Specific Gravity 2.7 0.02   mm 65.8

0.005 mm 51.2

Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 46.1

0.001 mm 42.0

Comments

Reviewed By
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Summary of Soil Tests

Project Name Fort Knox - Warriors in Transition Headquarters Project Number 175562038

Source B-7, 4.0'-5.5' Lab ID 55

County Hardin Date Received 6-5-12

Sample Type Bag Date Reported 6-13-12

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 23.6 Prepared: Dry

Liquid Limit: 34

Plastic Limit: 21

Particle Size Analysis Plasticity Index: 13

Preparation Method: ASTM D 421 Activity Index: 0.65

Gradation Method: ASTM D 422

Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft
3
): N/A

N/A Maximum Dry Density (kg/m
3
): N/A

N/A Optimum Moisture Content (%): N/A

N/A Over Size Correction %: N/A

N/A

N/A

N/A California Bearing Ratio

No. 4 4.75 100.0 Test Not Performed

No. 10 2 99.7 Bearing Ratio (%): N/A

No. 40 0.425 98.0 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 94.1 Compacted Moisture Content (%): N/A

0.02 60.9

0.005 26.0

0.002 20.4 Specific Gravity

estimated 0.001 17.0 Estimated

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.70

ASTM AASHTO

Range (%) (%)

Gravel 0.0 0.3 Classification

Coarse Sand 0.3 1.7 Unified Group Symbol: CL

Medium Sand 1.7 --- Group Name: Lean clay

Fine Sand 3.9 3.9

Silt 68.1 73.7

Clay 26.0 20.4 AASHTO Classification: A-6 ( 12 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Fort Knox - Warriors in Transition Headquarters Project Number 175562038

Source B-7, 4.0'-5.5' Lab ID 55

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422

Sieve 

Size

 %          

Passing

Prepared using: ASTM D 421

Particle Shape: Angular

Particle Hardness: Hard and Durable

Tested By: KAJ

Test Date: 06-07-2012

Date Received 06-05-2012

Maximum Particle size: No. 4 Sieve No. 4 100.0

No. 10 99.7

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on:  -3 inch fraction only No. 40 98.0

No. 200 94.1

Specific Gravity 2.7 0.02   mm 60.9

0.005 mm 26.0

Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 20.4

0.001 mm 17.0

Comments

Reviewed By
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Fort Knox - Warriors in Transition Headquarters Project Number 175562038

Source B-7, 2.2'-3.0' Lab ID 54

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422

Sieve 

Size

 %          

Passing

Prepared using: ASTM D 421

Particle Shape: Angular

Particle Hardness: Hard and Durable

Tested By: KAJ 1 1/2" 100.0

Test Date: 06-07-2012

Date Received 06-05-2012 3/4" 98.0

3/8" 98.0

Maximum Particle size: 1 1/2" Sieve No. 4 98.0

No. 10 97.8

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on:  -3 inch fraction only No. 40 96.4

No. 200 91.4

Specific Gravity 2.7 0.02   mm 64.0

0.005 mm 26.7

Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 20.6

0.001 mm 16.0

Comments

Reviewed By
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Compaction Characteristics of Soil

Using Modified Effort
ASTM D 1557 - Method B

Project Fort Knox - Warriors in Transition Headquarters Project No. 175562038

Source P-1, 3.0'-6.0' & P-2, 3.0'-6.0' Sample ID 8

Description Lean Clay(CL), brown Date Received 06/05/2012

Visual Notes Date Tested 06/11/2012

Test Fraction (%) >95  Oversized Fraction (%) <5

Gs of Test Fraction 2.7 Assumed Gs of Oversized Fraction N/A

Oversized Fraction Sieve 3/8" MC of Oversized Fraction (%) N/A

Mold Weight (g) 4188.3 Preparation Method Moist Rammer Type Manual

Wet Soil Dry

& Mold Wet Soil Wet Soil Dry Soil Water Unit Weight

Weight (g) Weight (g) & Tare (g) & Tare (g) Tare (g) Content (%) (pcf)

6085 1896 602.20 553.97 75.40 10.1 114.7

6203 2015 652.40 589.91 71.80 12.1 119.8

6226 2037 707.20 627.75 74.90 14.4 118.6

6169 1981 641.40 560.21 73.00 16.7 113.1

Maximum Dry Unit Weight (pcf) 120.3

Optimum Moisture Content (%) 12.9

Corrected Maximum Dry Unit Weight (pcf) N/A

Corrected Optimum Moisture Content (%) N/A

Comments

Moisture Content Determination
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CBR of Laboratory Compacted Soils
ASTM D 1883

Project Name Fort Knox - Warriors in Transition Headquarters Project No. 175562038

Source P-1, 3.0'-6.0' & P-2, 3.0'-6.0' Sample ID 8

Sample Decription Lean Clay(CL), brown Maximum Particle Size 3/8 in.

Moisture Contents (%)

Penetration 

(in.)

Stress 

(psi)

Corrected 

Stress 

(psi)

Standard 

Stress (psi) CBR %

Before Compaction 13.0 0.010 3.2

After Compaction 12.4 0.025 31.6

Top 1" After Soaking 15.7 0.050 147.4

Average After Soaking 14.8 0.075 258.9

0.100 322.0 352.3 1000 35.2

Dry Unit Weights (pcf) 0.125 361.8

Before Soaking 116.8 0.150 392.6

After Soaking 115.8 0.175 417.5

Maximum 120.3 0.200 439.5 455.8 1500 30.4

Percent of Maximum 97.1 0.300 525.2 540.4 1900 28.4

0.400 605.2 621.9 2300 27.0

Surcharge mass (soak and punch) (g) 5753.1 0.469 665.9 682.6 2600 26.3

Compaction Method: ASTM D1557 modified to achieve the required density. Plus 3/4" % (replaced) 0

Soak Start Date 6-14-12 Percent Swell 0.8 CBR % 35.2

Punch Date 6-18-12 Penetration Correction (in.) 0.019

Comments:
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Unconfined Compressive Strength

of Cohesive Soil
ASTM D 2166

Project Name Warriors in Transition Project Number 175562038

Source B-1, 12.0'-14.0' Lab ID 2B

Visual Description Fat Clay (CH), red brown, moist, firm, chert

Recovered

Test Interval

Specimen Type: Undisturbed LL 74 PL 23

PI 51 Date Extruded 06/05/2012

Initial Wet Density (pcf) 119.9 Date Tested 06/07/2012

Initial Moisture Content (%) 30.3 Initial MC Taken Before Test, From Trimmings

Initial Dry Density (pcf) 92.0

At Test Moisture Content (%) 32.2 At Test MC Taken After Test, From Trimmings

At Test Dry Density (pcf) 90.7

Specific Gravity N/A

Degree of Saturation (%) N/A Unconfined Compressive Strength (tsf) 2.28

Average Height (in) 5.987 Undrained Shear Strength (tsf) 1.14

Average Diameter (in) 2.863 Strain at Maximum Stress (%) 5.7

Height to Diameter Ratio 2.1 Strain rate to failure (% / min.) 1.00

Pocket  Penetrometer  Reading (tsf) N/A

Torvane Reading (kg/cm
2
) N/A

Comments

Reviewed By
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Unconfined Compressive Strength

of Cohesive Soil
ASTM D 2166

Project Name Warriors in Transition Project Number 175562038

Source B-2, 4.0'-6.0' Lab ID 3A

Visual Description Lean Clay (CL), light brown, moist, firm

Recovered

Test Interval

Specimen Type: Undisturbed LL N/A PL N/A

PI N/A Date Extruded 06/05/2012

Initial Wet Density (pcf) 120.3 Date Tested 06/07/2012

Initial Moisture Content (%) 25.6 Initial MC Taken Before Test, From Trimmings

Initial Dry Density (pcf) 95.7

At Test Moisture Content (%) 25.4 At Test MC Taken After Test, From Trimmings

At Test Dry Density (pcf) 95.9

Specific Gravity N/A

Degree of Saturation (%) N/A Unconfined Compressive Strength (tsf) 0.71

Average Height (in) 6.012 Undrained Shear Strength (tsf) 0.36

Average Diameter (in) 2.879 Strain at Maximum Stress (%) 5.5

Height to Diameter Ratio 2.1 Strain rate to failure (% / min.) 1.00

Pocket  Penetrometer  Reading (tsf) N/A

Torvane Reading (kg/cm
2
) N/A

Comments

Reviewed By
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Appendix D – Seismic Documents 
 
 
MCE Spectral Response Acceleration Map 
Site Classification for Seismic Design 
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Appendix E – Geophysical Report 
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Prepared for: 
USACE Louisville District 
Louisville, Kentucky 

June 29, 2012 

Report of Geophysical 
Investigation of the Warriors 
in Transition Extra Small 
Company Headquarters 
Fort Knox, Kentucky 
Contract No. W912QR-10-D-0003 
Work Order No. 0010 

 

Stantec Consulting Services Inc.  
One Team. Infinite Solutions 

1409 North Forbes Road           
Lexington, KY  40511-2050      

Tel:  (859) 422-3000  •  Fax: (859) 422-3100 
www.stantec.com 
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Stantec Consulting Services Inc. 
1409 North Forbes Road 
Lexington KY 40511-2024 
Tel: (859) 422-3000 
Fax: (859) 422-3100 

 

 

June 29, 2012 rpt_001_175562038 

Mr. John Twombly 
USACE Louisville District 
600 Dr. Martin Luther King Jr. Place 
Louisville, Kentucky  40202-2267 

 
Reference: Report of the Geophysical Investigation of  

the Warrior in Transition Extra Small Company Headquarters 
Fort Knox, Kentucky 
Contract No. W912QR-10-D-0003 
Work Order No. 0010 

Dear Mr. Twombly: 

Stantec Consulting Services Inc. (Stantec) is pleased to submit this report for the above referenced 
project.  Hager-Richter Geoscience, Inc., located in Salem, New Hampshire, conducted the 
geophysical investigation and compiled the report.  This report describes the investigation process, 
presentation of results, and other information pertinent to the project.  Also included is the scope of 
work for this task order. 

We appreciate having the opportunity to serve you during this project.  If you have any questions or 
concerns, please contact the undersigned at (859) 422-3000. 

Sincerely, 

STANTEC CONSULTING SERVICES INC. 

T. Craig Barnett, PE  
Geotechnical Engineer  
 
/rdr  
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Results of the Geophysical Investigation 
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HAGER-RICHTER
GEOSCIENCE, INC.

GEOPHYSICAL SURVEY
WARRIORS IN TRANSITION 

EXTRA SMALL COMPANY HEADQUARTERS
FORT KNOX, KENTUCKY

Contract No. W912QR-10-D-0003

Prepared for:

Stantec, Inc. 
1409 North Forbes Road 
Lexington, Kentucky 40511-2024

Prepared by:

Hager-Richter Geoscience, Inc.
8 Industrial Way - D10
Salem, New Hampshire 03079

File 12J49
June, 2012

© 2012 Hager-Richter Geoscience, Inc. 
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HAGER-RICHTER
GEOSCIENCE, INC.

CONSULTANTS IN GEOLOGY AND GEOPHYSICS

8 INDUSTRIAL WAY - D10

SALEM, NEW HAMPSHIRE

TELEPHONE (603) 893-9944

FAX (603) 893-8313

SALEM, NEW HAMPSHIRE  • FORDS, NEW JERSEY

www.hager-richter.com

June 28, 2012
File 12J49

T. Craig Barnett, P.E.
Geotechnical Engineer Phn: (859) 422-3000
Stantec, Inc. Fax: (859) 422-3100
1409 North Forbes Road Email: craig.barnett@stantec.com
Lexington, Kentucky 40511-2024

RE: Geophysical Survey
Warriors in Transition
Extra Small Company Headquarters
Fort Knox, Kentucky

Dear Mr. Barnett:

In this report, we summarize the results of a geophysical survey conducted by Hager-
Richter Geoscience, Inc. (H-R) at a site designated as the Warriors in Transition Extra Small
Company Headquarters Site at Fort Knox, Kentucky for Stantec, Inc. (Stantec) in May, 2012. 
The survey was conducted in support of Stantec Contract No. W912QR-10-D-0003 with the US
Army Corps of Engineers (USACE) Louisville District.  The scope of the survey and the area of
interest were specified by Stantec.  The geophysical survey is part of a geotechnical investigation
of the Site by Stantec.

INTRODUCTION

The area of interest is a 3-acre undeveloped parcel located at the southwest corner of the
intersection of Spearhead Division Avenue and Radio Street in Fort Knox, Kentucky.  The
general location of the site is shown in Figure 1.  The area consists mainly of an open grass field
with some scattered trees.  Reportedly, the area of interest was formerly occupied by barracks and
other buildings.  According to information provided by Stantec, utilities, structures, and
foundations related to the former buildings may be present in the subsurface.  Approximately
one-third of the Site was inaccessible to the geophysical survey due to staged equipment and
materials for an adjacent construction project.  Figure 2 is a site plan showing the area of interest
and the geophysical survey locations.

As part of a geotechnical investigation for the Warriors in Transition Extra Small
Company Headquarters, Stantec and the USACE requested electromagnetic induction surveys to
help characterize the subsurface at the Site in advance of the proposed construction.  Stantec was
interested in locating subsurface features such as buried waste, utilities, and former foundations
present in the accessible portions of the Site. 
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OBJECTIVES

The objectives of the electromagnetic induction survey were to detect and map changes in
geologic conditions, and to determine the location of subsurface features such as buried waste,
former building foundations, and utilities in the accessible portions of the specified area of
interest at the Site.   

THE SURVEY

Jeffrey Reid, P.G., and Steven Grant, P.G., of Hager-Richter conducted the geophysical
survey on May 29-31, 2012.  The project was coordinated with Mr. Craig Barnett, P.E., of
Stantec.  Mr. Andrew Sujecki of the Fort Knox DPW was present for the start of the field work
and assisted with access. 

The geophysical survey was conducted using two geophysical methods: time domain
electromagnetic induction (EM61) and frequency domain electromagnetic induction terrain
conductivity (EM31).  EM61 data were acquired at approximately 8-inch intervals along lines
spaced 5 feet apart across the accessible portions of the area of interest.  The EM61 survey
detects areas of buried metal.  EM31 data were acquired at approximately 1-foot intervals along
lines spaced 10 feet apart across the accessible portion the area of interest.  The EM31 data were
acquired in the vertical dipole mode with the instrument’s boom parallel to the survey lines.  The
EM31 survey detects areas of anomalous apparent terrain conductivity as well as areas of buried
metal. 

EQUIPMENT

EM61.  The  time domain electromagnetic induction survey was conducted using a
Geonics EM61-MK2 time domain electromagnetic induction metal detector.  The EM61-MK2
instrument was designed specifically for detecting buried metal objects such as USTs, drums, and
utilities.  An air-cored transmitter coil generates a pulsed primary magnetic field in the earth,
thereby inducing eddy currents in nearby metal objects.  The eddy current produces a secondary
magnetic field that is sensed by two receiver coils, one coincident with the transmitter and one
positioned 40 cm above the main coil.  By measuring the secondary magnetic field after the
current in the ground has dissipated but before the current in metal objects has dissipated, the
instrument responds only to the secondary magnetic field produced by metal objects.  Four
channels of secondary response are measured in mV and are recorded on a digital data logger. 
The system is generally operated by pushing the coils configured as a trailer with an odometer
mounted on the axle to trigger the data logger automatically at approximately 8-inch intervals.
The EM61 survey was conducted in substantial accordance with ASTM D 6820. 
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EM31.  The electromagnetic induction terrain conductivity survey was conducted using a
Geonics Model EM31-MK2 terrain conductivity meter, the industry standard for this type of
geophysical survey.  This unit is an induction type instrument and provides measurement of both
the quadrature-phase and in-phase components of terrain conductivity without ground electrodes
or contact.  The quadrature-phase data, also know as apparent conductivity data, are useful for
detecting the presence of anomalously conductive ground, which might be caused by the
presence of objects with properties unlike those of the natural materials on site, such as fill.  The
in-phase component data, on the other hand, are only used to interpret the presence of metal
objects.  The data for both components are recorded on a digital data logger.  The EM31 is
calibrated to read ground conductivity directly in millisiemens per meter with a resolution of 2%
of full scale and an accuracy of 1 mmho/meter.  The nominal depth of earth sampled by the
EM31 in the vertical dipole mode is about 18 feet.  The EM31 survey was conducted in
substantial accordance with ASTM D 6639. 

LIMITATIONS OF THE METHODS

HAGER-RICHTER GEOSCIENCE, INC. MAKES NO GUARANTEE THAT
ALL TARGETS OF INTEREST WERE DETECTED IN THIS SURVEY. 
HAGER-RICHTER GEOSCIENCE, INC. IS NOT RESPONSIBLE FOR
DETECTING TARGETS THAT CANNOT BE DETECTED BY THE
METHODS EMPLOYED OR BECAUSE OF SITE CONDITIONS. 

EM61.  The EM61 cannot detect non-metallic objects.  The data from all EM surveys are
adversely affected by surface metal, and subsurface information is eliminated at and near the
surface metal.  The EM61 has a depth sensitivity limited to about 10 feet.

Detection and identification should be clearly differentiated.  Detection is the recognition
of the presence of a metal object, and the electromagnetic method is excellent for such purposes.
Identification, on the other hand, is determination of the nature of the causative body (i.e., what is
the body -- a cache of drums, UST, automobile, white goods, etc.?).  Although the EM data
cannot be used to identify all buried metal objects, they provide excellent guides to the
identification of some objects.  For example, buried metal utilities produce anomalies with
lengths many times their widths. 

EM31. All electromagnetic geophysical methods are affected by the presence of power
lines and surface metal objects (steel sided buildings, dumpsters, vehicles, railroad tracks,
reinforced concrete, etc.)  Where such are present, the effects of materials in the subsurface may
be masked, and firm conclusions about subsurface conditions cannot be made.

The detection of any target, whether an object or change in geological conditions, is
predicated in the assumption of a marked contrast in electrical conductivity.   The EM31
instrument response varies with the orientation of the dipoles.  In the horizontal dipole mode, the
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instrument is more sensitive to near-surface conductive layers than it is in the vertical dipole
mode.

RESULTS

The geophysical survey consisted of time domain electromagnetic induction (EM61) and
frequency domain electromagnetic induction terrain conductivity (EM31).  Figure 2 is a Site Plan
showing the area of interest for the survey.  Figure 3 is a color contour plot of the EM61 data. 
Figures 4 and 5 show the EM31 apparent conductivity and in-phase component data,
respectively.  The integrated interpretation of the EM61 and EM31 data is provided in Figure 6.  
 

The EM61 data were acquired at approximately 8-inch intervals along survey lines spaced
5 feet apart across the accessible portions of the survey area.  As indicated above, the results of
the EM61 survey are shown in color contour form in Figure 3.  Interpretation of EM61 data is
based on the relative response of the instrument in millivolts to local conditions.  The instrument
is not calibrated to provide an absolute measure of a particular property, such as the conductivity
of the soil or the strength of the earth’s magnetic field.  Subsurface metal objects produce sharply
defined positive anomalies when the EM61 is positioned directly over them.  Acquiring data at
short intervals along closely spaced lines, as was done at the subject site, provides high spatial
resolution of the location and footprint of the targets.  Thus, buried metal is recognized in
contour plots of EM61 data by positive anomalies with spatial dimensions roughly corresponding
to the dimensions of the buried metal.

 The EM31 data were acquired at approximately 1-foot intervals along survey lines spaced
10 feet apart across the accessible portions of the survey area. As discussed above, the EM31
measures both the quadrature-phase and in-phase components of terrain conductivity.  The
quadrature-phase data, also known as apparent conductivity data, are useful for detecting the
presence of anomalously conductive ground, which might be caused by the presence of objects
with properties unlike those of the natural materials on site, such as fill.  The in-phase component
data, on the other hand, are only used to interpret the presence of metal objects.  

The EM61 survey and in-phase component of the EM31 survey can both used to detect
areas of buried metal.  However, the EM61 method provides far greater detail on the spatial
dimensions of areas of buried metal objects than the EM31 in-phase component data.  Therefore,
for this survey, the EM61 data are used for the detection and location of buried metal and utilities
at the Site while the EM31 data are used for the only detection of subsurface utilities.  

The EM31 apparent conductivity and in-phase component data are present as color
contour plots in Figures 4 and 5, respectively, and the integrated interpretation of the EM61 and
EM31 data is shown in Figure 6.  A few of the high amplitude EM anomalies evident in Figures
3-5 are associated with surface features such as fences, utility poles, drainage grates, and
manholes, and their locations are shown as blue hatched areas on Figure 6.  We note that the
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presence or absence of subsurface metal objects in such areas cannot be determined on the basis
of the EM data alone due to the anomaly caused by the surface metal objects.  Although the
EM31 data along the edge of Radio Street were adversely affected by underground and overhead
utilities, the EM61 data were not.  Therefore, only the areas where the EM61 data were adversely
impacted are shown in blue hatching along Radio Street. 

Many moderate to high amplitude EM anomalies not attributable to surface metal objects
are present.  The data are dominated by linear EM anomalies attributed to buried possible
utilities, and the locations of the possible utilities are shown as bold dashed lines in Figure 6. 
Many of the possible utilities detected by the EM survey are closely coincident with the locations
of utilities marked by others (shown in color on Figure 6).  Where the two are coincident, the
possible utility is not shown, and the EM anomaly is instead interpreted as the expected utility. 
No EM anomaly is present at the expected locations of the communications line located along
Radio Street.  These utilities are marked as “not detected by the EM survey” on Figure 6.  We
note that the utilities are likely either non-metallic or contain very little metal, and as such, would
not have been expected to be detected by the EM surveys.  

Several linear high amplitude EM31 in-phase component anomalies not attributable to
surface metal objects are present.  All such anomalies are coincident with linear anomalies
detected by the EM61 survey and we infer that they are due to the presence of subsurface
utilities.  EM61 and EM31 anomalies consistent with those expected for large areas of buried fill
containing metal were not detected by the surveys.
    

A few non-linear high amplitude EM61 anomalies are also present.  We attribute such
anomalies to the presence of buried metal, and their locations are shown as red crosshatched
areas in Figure 6.  We reviewed a sketch provided by Stantec showing the locations of former
structures at the Site and compared them directly with the integrated EM interpretation.  Many of
the possible utilities are located in the vicinity of the former structures and likely served the
structures.  The areas of buried metal primarily occur near the corners of the former buildings and
may be related to their foundations. 

 Background apparent conductivity values range from approximately 10 to 15 mS/m in
areas unaffected by buried utilities or buried metal.  As can be seen on Figure 3, the areas of the
former structures exhibit background apparent conductivity, and in those areas, the apparent
conductivity does not vary significantly indicating little variation in geology.  However, no firm
conclusions can be made regarding changes in geology due to the limited areas of apparent
conductivity not affected by cultural features.

Section: APPENDIX A W912QR-21920552 -0003

Thursday, August 16, 2012

Page 318 of 533



HAGER-RICHTER
GEOSCIENCE, INC.

Geophysical Survey
Warriors in Transition Extra Small Company Headquarters
Fort Knox, Kentucky
File 12J49                                                                   Page 6 

CONCLUSIONS

Based on the geophysical survey performed by Hager-Richter Geoscience, Inc. at the
Warriors in Transition Extra Small Company Headquarters Project Site in Fort Knox, Kentucky
for Stantec, Inc. in May, 2012, we conclude that:

C The subsurface at the Site contains complex infrastructure, including known and
unidentified possible utilities.

C A few very small areas of buried metal are present near the corners of the former
structures and may be related to former foundations.

C Shallow geology (less than 18 feet deep) does not appear to vary significantly in areas
where the data are not adversely affected by subsurface utilities.

C Areas of buried fill containing metal were not detected by the surveys.

LIMITATIONS ON USE OF THIS REPORT

This letter report was prepared for the exclusive use of Stantec, Inc. and the US Army
Corps of Engineers (collectively Client).  No other party shall be entitled to rely on this Report or
any information, documents, records, data, interpretations, advice or opinions given to Client by
Hager-Richter Geoscience, Inc. (H-R) in the performance of its work.  The Report relates solely
to the specific project for which H-R has been retained and shall not be used or relied upon by
Client or any third party for any variation or extension of this project, any other project or any
other purpose without the express written permission of H-R.  Any unpermitted use by Client or
any third party shall be at Client's or such third party's own risk and without any liability to H-R.

H-R has used reasonable care, skill, competence and judgment in the performance of' its
services for this project consistent with professional standards for those providing similar
services at the same time, in the same locale, and under like circumstances.  Unless otherwise
stated, the work performed by H-R should be understood to be exploratory and interpretational in
character and any results, findings or recommendations contained in this Report or resulting from
the work proposed may include decisions which are judgmental in nature and not necessarily
based solely on pure science or engineering.  It should be noted that our conclusions might be
modified if subsurface conditions were better delineated with additional subsurface exploration
including, but not limited to, test pits, soil borings with collection of soil and water samples, and
laboratory testing.

Except as expressly provided in this limitations section, H-R makes no other repre-
sentation or warranty of any kind whatsoever, oral or written, expressed or implied; and all
implied warranties of merchantability and fitness for a particular purpose, are hereby disclaimed.
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If you have any questions or comments on this letter report, please contact us at your
convenience.  It has been a pleasure to work with Stantec on this project.  We look forward to
working with you again in the future.

Sincerely yours,
HAGER-RICHTER GEOSCIENCE, INC.

Jeffrey Reid, P.G. Dorothy Richter, P.G.
Project Manager/Senior Geophysicist President

Attachments: Figures 1-6 
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List of Drawings 
 
 
 

(NOT USED – SEE APPENDIX J) 
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APPENDIX C 
 

Utility Connections 
 
 
 

(NOT USED – SEE APPENDIX J) 
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APPENDIX D 
 

Results of Fire Flow Tests 
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H2EDDBDS
Typewritten Text

H2EDDBDS
Callout
 Residual Hydrant A1

H2EDDBDS
Text Box
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H2EDDBDS
Text Box
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H2EDDBDS
Callout
 6"

H2EDDBDS
Callout
 Residual Hydrant A2

H2EDDBDS
Callout
 Test Hydrant B

H2EDDBDS
Callout
 8"

H2EDDBDS
Callout
 10"

H2EDDBDS
Callout
 6"

H2EDDBDS
Line

H2EDDBDS
Text Box
N



Hydrant Flow Test Report (NFPA 291) 
 
Location     Ft. Knox, Kentucky                                                      Date    05/22/2012  
 
Test Performed by    Hardin County Water District No. 1     Time (24 hr time)  0900   
 
Representative of     Hardin County Water District No. 1 
 
Witness(es)      Vu Nguyen & Brian Smith  
 
Purpose of Test       Water availability for new facility   
 
Consumption Rate During Test  N/A  
 
If pumps affect test, indicate pumps operating __ Yes  X  No 
 
Flow hydrant 
 

A1 A2 A3 A4 

Nozzle Size (inch) 
 

2.5    

Pitot Reading (psi) 
 

38    

Elev Difference 
from Test Hyd (B) 

--    

Discharge Coeff. 
 

0.9 
 

   

Flow (gpm) 
 

1034    

 
Static B       62      psi          Residual B       50        psi 
 
Projected results @20 psi  Residual     2035     gpm; or _____ psi  Residual ____ gpm 
 
Remarks    Hardin County Water District No. 1 is unsure of when their gauges were last 
 
calibrated.  
 
Location Map:  Show line sizes and distance to next cross-connected line.  Show valves 
and hydrant branch sizes.  Indicate north. Identify clearly flowing hydrant(s) – Label Ax –  
and testing hydrant – Label B. 
 
Hydraulic Graph:  Plot pressure (y-axis) versus flow (x-axis). 
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Hydrant Flow Test Report (NFPA 291) 
 
Location     Ft. Knox, Kentucky                                                      Date    05/22/2012  
 
Test Performed by    Hardin County Water District No. 1     Time (24 hr time)  0930   
 
Representative of     Hardin County Water District No. 1 
 
Witness(es)      Vu Nguyen & Brian Smith  
 
Purpose of Test       Water availability for new facility   
 
Consumption Rate During Test  N/A  
 
If pumps affect test, indicate pumps operating __ Yes  X  No 
 
Flow hydrant 
 

A1 A2 A3 A4 

Nozzle Size (inch) 
 

 2.5   

Pitot Reading (psi) 
 

 44   

Elev Difference 
from Test Hyd (B) 

 --   

Discharge Coeff. 
 

 0.9   

Flow (gpm) 
 

 1113   

 
Static B       62      psi          Residual B       55        psi 
 
Projected results @20 psi  Residual     2931     gpm; or _____ psi  Residual ____ gpm 
 
Remarks    Hardin County Water District No. 1 is unsure of when their gauges were last 
 
calibrated.  
 
Location Map:  Show line sizes and distance to next cross-connected line.  Show valves 
and hydrant branch sizes.  Indicate north. Identify clearly flowing hydrant(s) – Label Ax –  
and testing hydrant – Label B. 
 
Hydraulic Graph:  Plot pressure (y-axis) versus flow (x-axis). 
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Location

Ft. Knox, KY

Tested by

5/22/2012 9:00am

Notes

Test TimeTest Date

Read Hydrant

static pressure
residual pressure
hydrant elevation

62 psi
50 psi

FlowPressure
Pitot

CSizeElevOutlet

Flow Hydrant(s)

#1 .90 1034 gpm

0 500 1000 1500 2000 2500
0

15

30

45

60

75
2035.2 gpm at 20 psi

Flow Graph

psi

gpm

Hydrant Flow Test Report

Created with the free hydrant flow test program from www.igneusinc.com

W912QR-21920552 -0003Section: APPENDIX D

Thursday, August 16, 2012

Page 333 of 533



Location

Ft. Knox, KY

Tested by

5/22/2012 9:00am

Notes

Test TimeTest Date

Read Hydrant

static pressure
residual pressure
hydrant elevation

62 psi
55 psi

FlowPressure
Pitot

CSizeElevOutlet

Flow Hydrant(s)

#1 .90 1113 gpm

0 750 1500 2250 3000 3750
0

15

30

45

60

75
2931.7 gpm at 20 psi

Flow Graph

psi

gpm

Hydrant Flow Test Report

Created with the free hydrant flow test program from www.igneusinc.com
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APPENDIX F 
 

Conceptual Aesthetic Considerations 
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Exterior Aesthetic Considerations 
 

 
Building 1110, North façade 

 

 
Building 1110, South façade 
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Building 1110, Partial North façade 

 

 
Building 1109, Partial North Façade 
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Waybur Theater, East Façade 

 

 
Residential Building, 8th Street 
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Cadet Command Facility 

 

 
WT SFAC, North Façade 
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WT SFAC, South Facade 

 

 
WT Headquarters, South Façade 
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WT Barracks, West Façade 
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Interior Aesthetic Considerations 
 

   
Open Office Area, WT SFAC      Private Office, WT SFAC 

 

   
Entrance Lobby, WT SFAC      Break Room, WT SFAC 
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Restroom, WT SFAC               Restroom, WT SFAC 

 

 
Conference Room, WT SFAC 
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APPENDIX G 
 

GIS Data 
 
 
 

(NOT USED – SEE APPENDIX J) 
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APPENDIX H 
 

Exterior Signage 
 

The following excerpt is taken from 
“The Army Installation Design Guide” for Fort Knox, KY 
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11- 10  Fort Knox Installation Design Guide  

 
Figure 11-24. Static display at Fort Knox. 

 Memorial and Display Design. Memorials will 
conform to the guidance set forth in Army 
Regulation (AR) 1-33, Memorial Programs. 

11.4 SIGNS 

Signs are used to visually communicate informa-
tion. They are highly visible features that should 
be attractive and compatible with their surround-
ings. Careful consideration must be given to what 
a sign says, how it is said, its visual appearance 
and organization, its location, structural support 
system, and relation to other signs within the in-
stallation. Standardized signage systems facilitate 
movement, provide a sense of orientation, and re-
inforce standards of excellence. Signage creates a 
unifying element throughout the installation that 
visually ties the installation themes together and 
builds a reference and continuity that translates 
into confidence and reassurance when traveling 
throughout the installation. The standards to apply 
for sign color, type, sizing, etc. are found in 
Technical Manual (TM) 5-807-10, Signage. 

Sign System Characteristics. There are several 
basic design characteristics that, by serving to 
convey necessary information clearly and attrac-
tively, are an integral part of any successful sign-
age system. 

 Simplicity. An effective strategy provides 
only needed information, avoids redundancy, 
and eliminates over-signing with resultant 
clutter and visual confusion. Sign messages 
must be clear, simple, and easy for motorists 
to process quickly. 

 Continuity. It is essential that the system be 
applied uniformly and consistently through-
out the entire Fort Knox installation. The im-
portance of consistent implementation ex-
tends from the larger issues of sign type and 

size down to accurate color continuity and 
matching typestyles. 

 Visibility. Sign location is a very important in-
gredient within the system. Signs must be 
located at significant decision points and ori-
ented to provide clear sight lines for the in-
tended user. Close coordination of locations 
with respect to landscaping, utilities, adja-
cent signage, and various other street design 
elements is important to ensure long-term 
maximum visibility. 

 Legibility. Sign typestyle, line spacing, color, 
and size all combine to create the crucial de-
sign characteristics of legibility. This aspect 
of sign design should take into consideration 
users such as motorist, pedestrians, or bicy-
clists and the relative travel speed at which 
each type of user will be traveling when 
viewing the signs. 

Vocabulary-Communications. 

A common language has been created for estab-
lishing a signing system. The different components 
that create the sign package have been named 
and referred to within the total signing system. 

The creation of a "signing language" helps gener-
ate a unified bond within sign types that make up a 
signing family. 

 Reference 
 Information/Message 
 Presentation 
 Architectural Influence 
 Graphic Architecture 

Visual Hierarchy. 

 The entire signing system must communi-
cate, through a range of sign and typestyle 
sizes, the relative importance of the individ-
ual activity that the sign identifies. The sys-
tem should follow a logical progression from 
a point of origin to the desired destination. 

 A stated ranking method supports the visual 
standard of hierarchy within the signing sys-
tem. Signs can be organized within assigned 
classes with emphasis on the function and 
image of the installation. 

 Within each class, the level of architectural 
influence evokes the importance of the sign 
to the installation. This is also critical to the 
idea of progression. The importance of a 
sign must be presented in its size and level 
of detail. 
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 Fort Knox Installation Design Guide  11- 11 

 As individuals move closer to their destina-
tion on the installation, the scale of the sign 
becomes progressively smaller and the level 
of the message more detailed. 

Exterior Signage. 

 Building Signage: Post, 3” x 3”, Black, Sign 
Panel, 48” L x 36” W, Dark Bronze, Letters, 
White, 3” Upper Case, 2” Lower Case, 3” 
Numerals 

 Building Number Signage:  Aluminum, 
Panel, 20” L x 8” W, Black, Numerals, 6”,    
Raised Brushed Aluminum 

 Street Signage:  Panel, 24” L x 8” W, Dark 
Bronze, Letters, White, 4”, Panel    Border, 
¼”, White (Note: Backside of Stop Signs, No 
Parking Signs, etc to be Dark Bronze / Sign-
age posts to be 2” x 2”, Dark Bronze) 

 Small Directional Signage: Post, 2” x 2”, 
Black, Panel, 48” L x 8” W, Dark Bronze, Let-
ters, 4” Upper Case, 3” Lower Case,  4” Nu-
merals, White 

 Large Directional Signage: Post 3” x 3”, 
Black, Panel, 72” L x 12” W, Dark Bronze, 
Letters, 4” Upper Case, 3” Lower Case, 4” 
Numerals, White 

Information / Identification Signs. These are 
signs that identify entrances to the installation, ar-
eas within the installation, major tenants, build-
ings, and organizational or functional components. 
They identify a location and greet the visitor at that 
location. They should be compatible in scale and 
character with the architecture and also blend with 
the natural surroundings. These signs are de-
signed to include the following: 

 Typeface: Lettering is self-adhesive backing 
material. 

• Building Title: Helvetica Medium, upper 
and lower case. 

• Building Numbers: Helvetica regular. 

• Building Addresses: Helvetica Medium, 
upper and lower case. 

 Color: 

• Panel: Dark Brown 

• Lettering: White 

• Post: Dark Brown 

• Exposed panel backs and edges: Dark 
Brown 

• All paint: Semi-gloss 

 Materials: 

• Panel: Double-face 1/8” thick aluminum 

• Post: Pre-treated square wood posts 

• Foundation: Concrete pier or direct burial 

 
Figure 11-25.Typical identification sign for new con-
struction at Fort Knox. 

Building Identification.  These are signs that 
identify buildings either by street address or build-
ing number. 

 Street Addresses. The addressing proce-
dures prescribed in DoD 4525.8-M, DoD Of-
ficial Mail Manual are mandatory for use by 
all DoD components. DoD 4525.8-M, Chap-
ter 3 prescribes the following: 

• All DoD addresses shall be assigned so 
they are compatible with the United States 
Postal Services automated delivery point 
sequencing. 

• The DoD installation is responsible for as-
signing city-style, street addresses on the 
installation. 

• Street addresses shall be assigned and 
used even though a DoD activity may de-
liver the mail to the addressee. 

• Only geographically locatable civilian-style 
street addresses (such as 4102 Cindy 
Avenue) shall be used. 

• Installations shall not use one street ad-
dress for the entire installation and then 
use secondary unit designators such as 
"Building 123" to designate the delivery 
addresses on the installation. 

• Addresses such as "Building 123 Roberts 
Street" are not a valid address format and 
shall not be used. 

 Address Placement. 
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11- 12  Fort Knox Installation Design Guide  

• Place addresses by the front entrance of 
the building so they can be seen. 

• Place both the street name and address 
number on the building if both the building 
number and street address are visible 
from the street. 

• Building identification signs will use street 
addresses. 

• Buildings without identification signs shall 
have the address number and street name 
centered above the main entrance or lo-
cated to the right side. 

 Housing Areas. 

• The sign should be complimentary to the 
architectural setting of the housing area 
and approved by the installation Real 
Property Planning Board. 

• Housing numbers should be placed on the 
curb in front of the respective house and 
on the house where street lighting will ef-
fectively light the numbering. 

Installation Identification Signs. Installation 
identification signs name the installation and dis-
play the official US Army plaque. The designation 
"United States Army" must appear at the top of the 
sign in accordance with AR 420-70, para. 2-7h. 
Every installation entrance shall have an installa-
tion identification sign displaying only the US Army 
plaque, with the words "United States Army, Fort 
(Name of Fort), and gate name. The placement of 
Senior Mission Commander logo, unit crest, and 
other installation identification signs, monuments, 
or displays shall be located inside the installation 
beyond the cleared area of the Access Control 
Point (ACP) of entry. When used service-wide, 
these signs convey a uniform image of strength 
and stability to the public. Emblems, branch col-
ors, unit mottos, names, and titles of individuals 
are not to be displayed. Installation identification 
signs consist of three types: 

 Sign Type A1, main entrance sign, identifies 
the principal visitor entrance. 

 Sign Type A2, secondary entrance sign, 
identifies entry points with relatively high vol-
umes of visitor traffic. 

 Sign Type A3, limited access entry gate 
signs, identifies entry points with limited pub-
lic access. 

 See Technical Manual (TM) 5-807-10, Sign-
age, paragraph 3-3, for sign specifications 
and paragraph 3-11 for sign placement 
guidelines. 

 
Figure 11-26. Electronic signage at Fort Knox should be 
installed on brick veneered structure. 

Street Signs. Street name identification signs 
should be designed with the same lettering, color, 
and materials as other information signs. All street 
name identification signs shall be dark brown per 
TM 5-807-10. 

 
Figure 11-27.Identification sign at Disney barracks in 
dark brown color.  

Wheeled Electrical Signs. Wheeled electrical 
signs should have an attractive presentation. 
Temporary landscape elements should be used 
whenever possible. The siting of this type of sign 
will be approved by the RPPB. No sign of this type 
will be left in place for longer than six months, after 
which time the sign will be removed or turned into 
a permanent sign. 

Directional Signs. These signs guide the motorist 
or pedestrian in, around, and out of the installa-
tion. The legibility and placement of these signs, 
as well as the ordering of information, is critical to 
their effectiveness. These signs should be placed 
in central locations and at major decision points 
along circulation routes. These signs are designed 
to include the following: 
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 Typeface: Lettering is self-adhesive backing 
material. 

• Helvetica Medium upper and lower case 

 Arrow: 

• Place at end indicating direction 

• Stoke width: Helvetica Medium cap 

 Color: 

• Panel: Dark Brown 

• Lettering: White 

• Post: Dark Brown 

• Exposed panel backs and edges: Dark 
Brown 

• All paint: Semi-gloss 

 Materials: 

• Panel: Double-face 1/8” thick aluminum 

• Post: Pre-treated square wood posts 

• Foundation: Concrete pier or direct burial 

 
Figure 11-28. Typical informational signage at Fort 
Knox. 

Regulatory Signs. These signs provide the rules 
for travel and parking on the installation. They in-
clude speed signs, turning and lane use signs, 
warning signs, parking control signs, etc. Related 
to these signs are pavement markings and traffic 
signals. These signs are designed to include the 
following: 

 Typeface: Lettering is self-adhesive backing 
material. 

• Helvetica Medium upper and lower case 

 Color: 

 
Figure 11-29.Regulatory Sign. 

• Panel: Dark Brown 

• Lettering: White 

• Post: Dark Brown 

• Exposed panel backs and edges: Dark 
Brown 

• All paint: Semi-gloss 

 Materials: 

• Panel: Double-face 1/8” thick aluminum 

• Post: Steel pipe or pre-treated wood post 

• Foundation: Concrete pier or direct burial 

Traffic Control Signs. National highway stan-
dards will be used for signs to regulate vehicular 
traffic on Fort Knox installation (AR 420-72, Trans-
portation Infrastructure and Dams, Para 2-15f). 
These standards are described in the Manual of 
Uniform Traffic Control Devices (MUTCD). Also 
see MTMC Pamphlet 55-14, Traffic Engineering 
for Better Signs and Markings. This pamphlet clari-
fies existing standards and provides definite guide-
lines for installation officials to conform to the 
MUTCD. These standards shall be used installa-
tion wide to include installation Access Control 
Points. 

Prohibitory (Warning) Signs. This category of 
signage is intended to maintain security and safety 
on the installation perimeter and at other specific 
secure areas. These signs notify visitors of restric-
tions, as well as other security procedures. The 
guidelines for design, fabrication, and placement 
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of warning signs are found in Technical Manual 
(TM) 5-807-10, Signage, para 3-9. 

Electronic Exterior Signs. All exterior flashing 
signs, traveling lights, or signs animated by lights 
of changing degrees of intensity or color are pro-
hibited. 

Sign Placement. Placement of signs differs ac-
cording to the type of sign and the specific site 
constraints. The following guidelines apply to 
placement of the majority of signs. 

 Do not place more than one sign at any loca-
tion. Traffic rules are the exception to this 
rule. 

 
Figure 11-30. Clutter creates confusion and ineffective-
ness. Often motorists and pedestrians are confused by 
the bombardment of messages. 

 Place signs in areas free of visual clutter and 
landscape materials. 

 Place signs in locations that allow enough 
time for the user to read and react to the 
message. 

 Signs should not be placed to block sight 
lines at intersections. 

 Place signs approximately four feet above 
ground level to be within 10 degrees of the 
driver’s line of vision. 

 Over-signing detracts from a uniform sign 
system and if left uncontrolled will eventually 
destroy the integrity of the system. 

 Clutter creates confusion and ineffective-
ness. Often motorist and pedestrians are 
confused by the bombardment of messages 
that have no relationship to each other, or 

the communication is on such a minimal 
level that the sign serves no purpose. 

Sign System Typography. 

 Military Emblems. The Army has a rich tra-
dition of military heraldry. Military emblems 
are an important part of the soldiers' identity 
and the emblems have been carefully crafted 
over the years to express unit pride and 
unique history and function of the unit. The 
care and use of organizational emblems in a 
signage system can add visual interest as 
well as build pride and a sense of history. 
However, the overuse of miscellaneous em-
blems can lead to clutter and a dilution of 
their importance. Colors for military emblems 
must be in accordance with the Institute of 
Heraldry. 

 Department of the Army Plaque. The 
plaque should be displayed on installation 
identification signage to emphasize the heri-
tage and professionalism of the United 
States Army. The design of the plaque must 
be in accordance with Army Regulation (AR) 
840-1, Department of the Army Seal, and 
Department of the Army Emblem and Branch 
of Service Plaques, and must be reproduced 
in full color. 

 Insignias. The use of branch insignia, shoul-
der sleeve insignia, coat of arms and/or dis-
tinctive insignia on headquarters signs is 
permitted. All military emblems must appear 
in full color. Motivational symbols or motifs 
will not be used. 

11.5 LIGHTING 

Lighting is a functional requirement of installations 
that also impacts the visual environment. The in-
stallation lighting system conveys a sense of order 
and organization. There are five primary types of 
lighting on military installations. They are: 

 roadway lighting 
 pedestrian lighting 
 parking lot lighting 
 outdoor architectural lighting 
 security lighting 

The primary visual problem that exists with exte-
rior lighting on most military installations has been 
the lack of overall coordination of a lighting sys-
tem. 

A lighting system provides the proper type of light-
ing for different lighting requirements and loca-
tions. A system is composed of six primary com-
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10.1.  INTRODUCTION 

Landscape design standards include the selection, 
placement, and maintenance of plant material on 
the installation. Landscape plantings provide a 
simple and cost effective enhancement to the 
general appearance of the installation. 

The visual image conveyed by a military installa-
tion is defined not just by architectural character 
and site organization, but also by an attractive, or-
ganized landscape design. The presence of plant 
material greatly enhances the visual character and 
environmental quality. 
 

 
Figure 10-1. Landscape plantings enhance the visual 
character of the Gazebo Park. 

Plantings add an element of human scale to open 
spaces and can be used functionally to screen un-
desirable views, buffer winds, reinforce the hierar-
chy of the circulation system, or provide a visual 
transition between dissimilar land uses. 

10.2. LANDSCAPE OBJECTIVES 

The overall objective of the use of plant material 
within the installation is to improve the physical 
and psychological well being of the people who 
live and work at Fort Knox. This is achieved 
through the following objectives: 

 Preserve and enhance urban trees, forest 
lands, and detailed planting features such as 
shrubs and groundcovers.  

 Improve the overall visual quality of the de-
veloped installation through the use of na-
tive, low maintenance plant material. This 
objective is of primary importance at Fort 

Knox since the Cantonment Area is well de-
veloped. 

 Blend built environment with the natural envi-
ronment.  

 Use plants to provide scale and comfort to 
pedestrian environments. Many pedestrian 
environments at Fort Knox are occupied in-
termittently during training activities. This 
should not prevent the use of plants to en-
hance these environments. Rather, in these 
locations, plants should be carefully selected 
to meet functional and aesthetic require-
ments while at the same time satisfying cul-
tural and maintenance needs. 

 Reinforce the hierarchy of the circulation 
system. 

 Screen unsightly views or elements. 
 Buffer incompatible land uses. At Fort Knox, 

buffers consisting of natural vegetation areas 
are very important, and should be used 
whenever possible.  

 Minimize maintenance through the use of 
native plants that require less maintenance 
to survive.  

 Enhance antiterrorism capabilities. 

10.3. PRINCIPLES OF LANDSCAPE 
DEVELOPMENT 

Landscape design is based on the following prin-
ciples: 

Unity. The selection and placement of plants can 
be used to blend, screen, and soften incompatible 
architectural or other unattractive visual impacts. 
Plants can be placed in front of a building or view 
to frame and enhance the visual impact.  

Balance. Plants can be selected and placed to 
provide visual equilibrium or balance through the 
use of either a symmetrical or asymmetrical plant-
ing scheme. Symmetrical plantings are generally 
more formal, while asymmetrical plantings are in-
formal. 

Contrast. Plants can be selected and placed to 
provide differences in size and shape that add in-
terest to the environment. Plants can be located to 
provide a backdrop for other plants such as a 
hedge behind a bed of annuals or perennials. 

Rhythm. Repetition of a single plant or a mass of 
plants provides visual interest and formality to the 
landscape. Rhythm produces emphasis and unity 
which is especially effective in articulating main 
circulation routes. 

10. LANDSCAPE DESIGN STANDARDS 
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Figure 10-2. Principles of landscape development 

Color and Texture. Plants can be selected and 
placed to provide visual interest according to their 
color and texture. Colors are classified as either 
warm (red, orange, yellow) or cool (violet, blue, 

green). Texture is classified as either coarse or 
fine. 

Simplicity. Landscape plans should be broad and 
simple in form to limit excessive maintenance. 
Plant material should be grouped in beds with 
simple edges that are easy to mow. Small turf ar-
eas should be avoided because of the difficulty of 
mowing. The use of annuals should be minimal 
because of the high maintenance involved. 

Ultimate Effect. A landscape plan should be pre-
pared with consideration for the mature size of all 
plants. The spacing of all material should utilize 
nursery industrial standards for mature material to 
account for spread as well as height. The ultimate 
height of the material should also be considered in 
relation to windows and other visual concerns. 

Spatial Articulation. Plants can be selected and 
placed to create enclosed spaces or to separate 
spaces from one another. They can also be used 
to direct people by visually defining and reinforcing 
patterns of movement. The degree of enclosure, 
separation, or movement is dependent upon the 
density, form, and type of plants used. 

10.4. SUSTAINABLE LANDSCAPE 
DEVELOPMENT 

The use of plants on the installation enhances the 
sustainability of the development. Trees, shrubs, 
groundcover, and vines provide aesthetic appeal 
as well as preservation of fauna and flora, energy 
conservation, climate modification, erosion control, 
air purification, and noise abatement. 

10.5. LANDSCAPE DESIGN GUIDELINES 

Proposed plantings must be reviewed to ensure 
that site conditions (i.e., soil, topography, adjacent 
uses, and architecture) and climatic criteria (sun, 
shade, and moisture requirements) are considered 
in the desired plant design and selection (i.e., 
form, texture, color, size). The users and functions 
of the site must also be considered. Landscape 
planting plans should be approved by qualified 
personnel to provide quality assurance and pro-
mote design consistency within each visual zone. 
The following paragraphs present landscaping 
guidelines for the various locations of plant mate-
rial use. 

Foundation Planting. Foundation planting pro-
vides a green background for additional plantings, 
adds scale and character to the building, helps to 
integrate the building with its surroundings, 
screens HVAC and other utilities and helps create 
a sense of arrival. When developing foundation 
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planting plans consideration should be given to 
Antiterrorism measures. At Fort Knox, foundation 
plantings should be used in high visibility loca-
tions. 

 
Figure 10-3. Foundation plantings add scale and char-
acter to the building, and help integrate the building with 
the landscape. 

 Focal and seasonal plantings should be lo-
cated at building entries for pedestrian inter-
est. Consideration should be given to the an-
ticipated level of maintenance. 

 Consider the architecture of the building 
when developing the planting design alterna-
tives and selection of plants. 

 Plant materials should not block windows 
and views from interior spaces. 

 
Figure 10-4. Plant materials should not block windows 
and views from interior spaces 

 Trees shall be setback from the building 
walls to provide space for mature growth and 
to prevent root systems from damaging the 
foundation. 

 A symmetrical foundation planting design 
should be used for a symmetrical building. 

 Due to the possibility of insect problems (bee 
stings, etc.) do not plant flowering plants 
near entrances. 

Windscreens. Use a combination of evergreen 
and deciduous trees to provide windbreak protec-
tion from prevailing winds. Windbreak plantings 
should be irregular in form, rather than straight 
and evenly spaced, in order to provide more effec-
tive wind control and to visually blend with the 
natural character of the installation. At Fort Knox, 
the use of existing vegetation areas as wind-
screens is strongly recommended. 

Screening of Dumpsters. Landscape planting 
should be used to supplement wood fence and 
masonry wall dumpster enclosures. 

 
Figure 10-5. Landscape plantings should be used either 
to screen dumpsters or to supplement wood fence and 
masonry wall dumpster enclosures.  

Buffer Planting. Use a mixture of evergreen and 
deciduous trees and shrubs in groupings to visu-
ally separate land uses and to help separate visual 
zones. 

 
Figure 10-6. Use evergreen and deciduous trees and 
shrubs to create buffer plantings. 
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Open Space Planting. Enhance open space ar-
eas with planting. Where appropriate at Fort Knox, 
use a mix of evergreen, deciduous, and flowering 
trees. Plant the same kind of trees in massive 
groupings to impact the vast open areas. 

 
Figure 10-7. Use groupings for open space plantings. 

Street Trees. Street tree plantings should be used 
to reinforce vehicular hierarchy, orient and direct 
traffic, screen or direct views, and to visually de-
emphasize on-street parking. Also, in the design of 
a street tree planting, separate plant species may 
be used to identify distinctive areas of the installa-
tion, for example, a particular historical district, 
community area, or other similar entity. 

 Use formal street trees in single rows to 
visually reinforce primary and secondary 
roads. Use regularly spaced and uniformly 
shaped deciduous trees to provide a regi-
mented appearance. 

 Use medium size deciduous trees to screen 
on-street parking along roadways. Set trees 
three to six feet from the back of curbs. 
Spacing should be uniform, except where 
curb cuts interrupt regular spacing. 

 
Figure 10-8. Set trees three to six feet from the back of 
curbs. Spacing should be uniform, except where curb 
cuts interrupt regular spacing. 

 As a general rule, street trees should be de-
ciduous species, resistant to salt and root 
pressure, and should have a 10-foot to 12-
foot high clearance between the street pave-
ment and branch height to allow adequate 
clearance for pedestrian and vehicle traffic to 
pass unimpeded by lower branches. 

 
Figure 10-9. Street trees should be deciduous species 
and have a 10-foot to 12-foot  high clearance between 
the street pavement and branch height. 

 The street tree layout should be coordinated 
with the layout of proposed street lighting to 
avoid uneven light distribution on roadways. 

 Appropriate plant heights should be used 
within sight triangles to ensure safe views 
from intersections. 

 Weeping trees should not be used in loca-
tions where they may hang over the roadway 
or block views. 

Parking Lot Planting. Parking lots are often the 
least attractive elements on a military installation. 
The use of landscape plant material and earth 
berms can greatly improve the appearance of 
these areas as well as help define circulation and 
reduce heat gain during summer months. 

 Use shade tree plantings at parking lots to 
reduce glare and moderate ambient air tem-
peratures on the lot. Optimum spacing of 
parking lot shade trees is 35 to 40 feet on 
center. 
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Figure 10-10. Landscape plant material can greatly im-
prove the appearance of parking lots at Fort Knox, such 
as this lot at the Lindsey Golf Course. 

 Choose trees and shrubs that require mini-
mum maintenance and will not litter the park-
ing area with leaves, fruit, or nuts. 

 Consider sight distances near entrances and 
exits when selecting and placing plant mate-
rial. 

 Select trees, shrubs, and ground covers that 
can withstand harsher conditions, such as 
sun, glare, heat, and reduced water supply. 

 Use a mix of evergreen and deciduous plant 
material to screen parking areas from adja-
cent uses, during all seasons. 

Environmental Control Planting. When properly 
placed, plants can provide environmental benefits, 
as well as address visual concerns. 

 Use deciduous trees and shrubs at court-
yards, buildings and along streets to provide 
shade, moderate temperatures and reduce 
glare during the summer months while allow-
ing solar exposure in the winter. 

 
Figure 10-11. Use deciduous trees and shrubs at build-
ing entrances and along streets to provide shade, mod-
erate temperatures and reduce glare. 

 Locate deciduous plantings on the southeast 
and southwest corner of buildings or court-
yards to mitigate solar radiation and glare 
due to heat build-up and lower sun angles in 
the mid-morning and late afternoon hours. 

 
Figure 10-12. Deciduous trees mitigate solar radiation 
and glare due to heat build-up at the Disney Barracks 
area of Fort Knox. 

 Use mixed massing of deciduous shrubs and 
evergreen trees and shrubs to provide sound 
control along primary and secondary roads. 

Image Planting. The image of the installation is 
formed by the visual impressions that exist within 
the installation. The primary locations of highly 
visible images are the main gate, along primary 
circulation systems, and at areas of high concen-
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trations of people. Features such as signs, stat-
ues, static displays, and other primary visual im-
ages can be improved by the use of trees, shrubs, 
and ground cover. 

 
Figure 10-13. Main building entrances and streetscapes 
are areas to place landscaping that will develop a strong 
visual image. 

Entrance to the Installation. The entrances and 
streetscapes into the installation are areas to 
place landscaping that will develop a strong visual 
image and provide visual interest during all four 
seasons. The entrance to the installation creates 
the first visual impression. 

 The landscape materials and planting areas 
should be proportional in scale to the hierar-
chy of the street. 

 Landscaping must be integrated with the 
force protection requirements of Section 12. 
Low shrubs, groundcover, annual/perennial 
plants and canopy trees provide seasonal in-
terest as well as maintain views required to 
ensure force protection measures. Large ev-
ergreen trees are discouraged in these loca-
tions because they may obstruct sightlines 
and impact the need for force protection. 
Adequate lines of sight must be maintained 
for guard personnel to observe vehicular and 
pedestrian traffic approaching the gate. 

Xeriscape. Xeriscape is the conservation of water 
and energy through creative and adaptive land-
scape design. Xeriscape landscapes provide at-
tractive solutions that save money, water, and 
maintenance. The following website provides 
guidance on specific design principles of the xeris-
cape design process and xeriscape design appli-
cation: 

 USAF Landscape Design Guide, Xeriscape. 

Xeriscape techniques should be considered in all 
areas of Fort Knox. 

10.6. PLANT MATERIAL SELECTION 

Trees, shrubs, ground cover and turf are the major 
elements of a planting composition. Basic plant 
selection criteria should consider creating a unified 
composition using native materials for low mainte-
nance and sustainability, avoiding incompatible 
colors, textures and forms, and matching the ap-
propriate plant to the land use, situation, and envi-
ronmental condition. 

10.6.2 The ability of plant material to provide last-
ing benefit is dependent upon the plant's hardi-
ness and its appropriateness to the site use. Major 
factors affecting plant hardiness are soil type and 
organic content, temperature, moisture and light. 
These climatic conditions can be modified to an 
extent by specific site conditions, such as wind 
protection, solar orientation, and planting design, 
to create microclimates. 

Selecting appropriate plants for a given condition 
is only one aspect of planting design. Composi-
tional arrangement to provide texture variety and 
to accent site and building features is another. The 
selection and composition of a planting design re-
quires an understanding of each plant's character-
istics, form, and environmental needs as well as 
how each plant can relate to and complement 
other plants in the design. Plants are used in four 
basic design categories; canopy, barrier, screen 
(or baffle) and groundcover. 

 
Figure 10-14. The basic functional design categories for 
plants. 

10.7. PLANT PALETTE AND PLANT 
CATEGORIES 

The plant palette and categories are designed to 
help the designer choose the best plant for each 
particular set of design requirements.  The plants 
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that appear on the palette and in the categories 
were selected for their hardiness and their ability 
to survive in the Fort Knox region. To use them 
effectively, the design requirements must be well 
defined for the specific site. 

Plant Palette. A select group of plant materials 
has been divided into the following seventeen 
categories: 

 Tall deciduous trees 
 Tall evergreen trees 
 Medium deciduous tree 
 Medium evergreen trees 
 Small deciduous trees 
 Small evergreen trees 
 Medium deciduous shrubs 
 Medium evergreen shrubs 
 Small deciduous shrubs 
 Small evergreen shrubs 
 Low deciduous shrubs 
 Low evergreen shrubs 
 Deciduous groundcovers 
 Evergreen groundcovers 
 Vines 
 Large grasses 
 Medium grasses 
 Small grasses 
 Grasses for Lawn 

On the palette, the plants appear in alphabetical 
order by their botanical name, followed by their 
common name, design characteristics, cultural in-
formation, recommended use, and miscellaneous 
notes. The plant palette is presented in a matrix 
format in Appendix O. 

Plant Categories. Plants from the plant palette 
with similar characteristics have been cataloged in 
plant categories based on their characteristics.  

 
Figure 10-15. Plant categories for cultural and environ-
mental characteristics.  

These characteristics could be cultural (e.g., up-
right, narrow form), environmental (e.g., shade tol-
erant), ornamental (e.g., red fall color), or func-
tional (e.g., screening plant). Characteristics in-
clude cultural conditions (mature height and 
spread, form and growth rate, disease and pest 
resistance), environmental conditions (sun/shade, 
pH range, soil moisture required, and wind/sun), 
and ornamental characteristics (flower color, au-
tumn color, fruit color, and/or summer leaf color). 

 

Figure 10-16. Plant categories for functional and orna-
mental characteristics.  

Each category describes a list of plants that share 
a similar quality. For example, materials that are 
shade tolerant would be placed in the Shade Tol-
erant group under the "Environmental Conditions" 
heading. To further explain the categories, under 

Plant Categories 
Cultural Characteristics 

Growth Rate-Fast 
Growth Rate-Medium 
Growth Rate-Slow 
Drought/Pest Resistance 

Environmental Characteristics 
Acidic Soil Tolerant 
Alkaline Soil Tolerant 
Soil Adaptable 
Moist Soil Tolerant 
Well Drained Soil  
Dry Soil Tolerant 
Shade Tolerant 
Sun Tolerant 
Sun/Shade Tolerant  

Plant Categories 
Functional Characteristics 

Street Trees (+35') 
Shade Trees (+40’) 
Screen 
Massing 
Lawn Edging / Border 
Medium Hedges (10-20') 
Erosion Control/Bank Cover 
Specimen Plants  
Park Open Space 

Ornamental Characteristics 
Form 
Spread 
Flower Color 
Fall Color 
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the "Environmental Conditions" heading, in the 
Shade Tolerant group, all shade tolerant decidu-
ous trees would be listed under “Deciduous 
Trees," all shade tolerant Coniferous trees would 
be listed under "Coniferous Trees," and so on. 

10.8. PLANT MATERIAL INSTALLATION 

A key step in assuring successful planting is to se-
lect plants of the highest quality. Plant material 
should be of the size, genus, species, and variety 
to comply with the recommendations and require-
ments of the "American Standard for Nursery 
Stock" ANSI Z60.1. 

As part of the design process and prior to plant in-
stallation, review the installation's master plans, 
basic information maps, or as built drawings for 
utility locations and verify with the Directorate of 
Public Works staff or equivalent. 

The planting and establishment of trees, shrubs, 
ground covers, and vines is detailed in TM 5-803-
13, Chapter 3. 

General Guidelines for Plant Installation 

Prior to planting and during establishment period 
only prune diseased or dead vegetative material.  
Do not prune live and vigorous plant material prior 
to planting or during establishment period of plant. 

 Space plants according to their mature size.  

 
Figure 10-17. Use a mixture of evergreen and decidu-
ous trees and shrubs to create buffer plantings. 

 Install plant materials in groups for greater 
impact. 

 
Figure 10-18. Install plants in groups for greater impact. 

 Spray all evergreens with an antidesiccant 
within 24 hours of planting. 

 Water all plants thoroughly during the first 
24-hour period after planting. 

 Site all plants and stake plumb. 

Installation of Lawn Areas. 

 Installation techniques for turf are detailed in 
TM 5-803-13, Chapter 4. The details include 
site evaluation, site preparation, selection of 
turf, and maintenance requirements. 

 
Figure 10-19. Install plants according to industry stan-
dards. 

10.9. MAINTENANCE OF PLANT MATERIAL 

The ease of maintenance should be one of the 
primary goals when considering the success of 
any planting design. 
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Pruning. In general, a plant should be allowed to 
conform to its natural shape. This practice allows 
the plant to mature in a healthy manner and saves 
the time and energy required for trimming. Trees 
and shrubs should be pruned to maintain overall 
plant health, direct plant growth, maintain a de-
sired shape, and increase flower or fruit develop-
ment. 

Pruning Shrubs. 

 Do not prune shrubs flat across the top. 
 Prune branches yearly on thick-branched 

shrubs and at the base of the shrub. 
 When pruning deciduous shrubs, prune 

shrub stems as close to the ground as pos-
sible and shrub branches as close to the 
stem as possible. 

 When thinning deciduous shrubs, prune 
about one-third of all branches where they 
meet their main stem. 

Pruning Trees. 

Remove a large limb by making three cuts as fol-
lows: 

 Make the first cut at the bottom of the branch 
12 to 24 inches from the branch attachment 
(Cut A, Figure 10-16). 

 Make the second cut on the top of the 
branch within one inch of the undercut (Cut 
B, Figure 10-16). 

 Make the final cut just beyond the outer por-
tion of the branch collar (Cut C, Figure 10-
16). The first two cuts were necessary to re-
move the weight of the branch to allow the 
final cut 3 to be clean without ripping the 
bark. 

 Never cut the central leader of the tree. 
 Coniferous evergreens trees should be 

pruned, during the spring, by snipping off 
new growth. Avoid geometrically shaping 
plant material while pruning. 

 
Figure 10-20. Proper tree pruning procedures. 

Mulching. 

 Use mulch around the base of plant material 
to provide for greater moisture and help in-
hibit the growth of weeds and grasses. 
Mulch should be maintained at a depth of 
two to four inches. 

 The best time to mulch for water conserva-
tion is in the late spring. Apply mulch imme-
diately to new fall plantings. 

Ground Cover Maintenance. Although ground 
covers do not require pruning, they may be peri-
odically dug up in the spring or fall for propagation 
and to prevent overcrowding in their beds. 

Landscape Maintenance Schedule. The general 
objective of a landscape maintenance schedule is 
to ensure an orderly and efficient care of the 
grounds. The landscape maintenance schedule 
included in Appendix F identifies times throughout 
the year when specified maintenance should be 
undertaken. Use of the landscape maintenance 
schedule will improve all aspects of landscape on 
the installation. Materials and supplies can be or-
dered in a timely fashion, manpower needs can be 
calculated and anticipated, and a correlation be-
tween the level of maintenance and appropriate 
cost can be derived. 

10.10. TREE PROTECTION AND 
PRESERVATION 

Existing urban trees and forest should be pre-
served if they are in good health. Construction 
should be planned to provide for the preservation 
of significant trees. 
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During the clearing and construction process, 
trees should be protected from damage. Construc-
tion barricades should be erected to protect the 
existing trees to be preserved. The barricades 
should be no closer to the trunk of the tree than 
the drip line. Existing trees that cannot be pre-
served should be considered for transplanting to a 
different location on site or to a different site.  

Changes in the grade of the soil around trees can 
cause extensive root damage and eventually kill 
the tree. To prevent damage to the tree, it is im-
portant to maintain the existing grade for least the 
size of the canopy (the drip line). 

 
Figure 10-21. To prevent damage to the tree, it is impor-
tant to maintain the existing grade for least the size of 
the canopy (i.e., the drip line). 

10.11. ANTITERRORISM/FORCE 
PROTECTION CONSIDERATIONS 

The presence of vegetation on an installation can 
have both beneficial and detrimental effects on 
security. The selection and placement of land-
scape plant material on Army installations is an 
integral element in the provision of protective 
measures to reduce the threat of terrorism. 

Proper selection and placement of trees and 
shrubs can be used to provide visual screening 
without creating concealment for covert activity. 
The landscape architect responsible for tree 
placement should work closely with installation 
force protection experts to create a landscape plan 
that provides visual screening without compromis-
ing antiterrorism measures. 

Figure 10-22. Establish a visual barrier within a perime-
ter setback. 

The plant material must allow building occupants 
to see out, but must not allow outside forces to 
monitor interior activity. The landscape architect 
should incorporate the following aspects into the 
design: 

 Avoid conditions within 33 feet of inhabited 
structures that permit concealment of ag-
gressors or obscure the view of objects or 
packages six inches in height from the view 
of security personnel. This results in the 
placement of shrubs and trees that are loose 
rather than dense in growth habit and pos-
sess multiple small stems rather than a sin-
gle trunk that will obscure a six-inch pack-
age. 

 Vegetation groupings provide reduction of 
blast effect. 

 Plant material selection and placement shall 
minimize potential hiding places for bombs 
and aggressors. 

 Provide vegetation screens for play areas 
and outdoor recreation areas to obscure 
from off-installation view. 

 Use trees to obscure sight lines of on-
installation buildings from off-installation 
buildings. 

10.12. ARMY STANDARDS 

The cited Army standards shall be met. 

 Army Regulation (AR) 420-70, Buildings and 
Structures 

 Technical Manual (TM) 5-630, Natural Re-
sources Land Management 

 Technical Manual (TM) 5-803-13, Landscape 
Design and Planting 

 American Standard for Nursery Stock, ANSI 
Z60.1 
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10.13. REFERENCES 

The following references are provided for guid-
ance. 

 Unified Facilities Criteria (UFC) 2-600-01, In-
stallation Design, Chap 10 

 USAF Landscape Design Guide 
 C. Brickell and D. Joyce. Pruning and Train-

ing, 1996. 
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 Fort Knox Installation Design Guide   O- 1 

 

 

O.1 HOW TO USE THE PLANT MATRIX 

Table O-1, Plant Material Suitability Matrix, should be used in conjunction with a thorough investigation of the 
micro-climate of the specific planting project. Emphasis should be placed on selection of native or acceptable 
hybrid plant species and avoidance of invasive exotic species. The matrix should then be used as a guideline 
to developing a plant list for the specific project subject to review by the Environmental Division, Natural 
Resources Branch staff. The staff or design professionals should use this list as an initial guide and apply 
other design criteria as required to prepare the planting plan. The listed plants are recommended species and 
their listing does not preclude selection of other species based on availability, cost or other factors. 

The plant material suitability matrix is organized by plant category:  
 
• tall deciduous trees (over 50’ high);  
• tall evergreen trees (over 50’ high);  
• medium deciduous trees (25’-50’ high);  
• medium evergreen tree (25’-50’ high);  
• small deciduous trees/large shrubs (10’-25’ high);  
• small evergreen trees/large shrubs (10’-25’ high);  
• medium deciduous shrubs (6’-10’ high);  
• medium evergreen shrubs (6’-10’ high);  
• small deciduous shrubs (4’-5’ high);  
• small evergreen shrubs (4’-5’ high);  
• low deciduous shrubs (2’-3’ high); 
• low evergreen shrubs (2’-3’ high);  
• deciduous ground covers (up to 18” high);  
• evergreen ground covers (up to 18” high);  
• vines;  
• large grasses (3’ tall and more); 
• medium grasses (1’-3’ tall); 
• small grasses (under 1’ tall); and 
• grasses for lawn / turf 
 
The applicable criteria checklist to the right of the species provides the following information: 

Growth (slow, medium, or fast); 
Landscape Interest (form, spread, flower color, and fall color) 
Light (shade-tolerant, partial shade-tolerant, and sun-tolerant); 
Soil pH (alkaline-tolerant, adaptable, and acid-tolerant); 
Disease Resistant (medium and high); 
Soil Moisture (moist, well-drained, and dry); and 
Application/Use (street tree; shade tree; screen; massing/grouping; lawn edging/border; hedge; bank 
cover/hill slope; and specimen planting). 

O PLANT PALETTE 
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ornus florida 

Flow
ering D

ogw
ood  

●
 ●

 
 

H
orizontal  

30’ 
G

reenish-
yellow

 
R

ed to red-
purple 

 
 
●

 
 
●

●
 

 
●

●
 

 
 

 
●

 
●

 
 

 
●

 
 

 

C
ornus kousa 

K
ousa D

ogw
ood  

●
 ●

 
 

V
ase S

hape 
20’-30’ 

 
S

carlet 
 
●

●
 

 
●

 
●

 
 
●

 
 

 
 

●
 

●
 

 
 

●
 

 
 

Forsythia interm
edia 

B
order Forsythia  

 
 
●

 
U

pright 
10’-12’ 

Yellow
 

Yellow
-green 

 
●

●
 
●

 
 

●
●

 
 

 
 

●
 

 
●

 
 

 
 

 

H
ydrangea paniculata 

P
anicle H

ydrangea  
 

 
●

 
U

pright 
spreading 

10’-20’ 
W

hite 
G

reen 
 
●

●
 
●

●
 

 
●

●
 

 
 

 
●

 
 

●
 

 
●

 
 

G
ood flow

ers 

Ilex decidua 
P

ossum
 H

aw
  

●
 

 
 

M
ulti branch 

5’-15’ 
W

hite 
Yellow

 
 
●

●
 

 
●

 
●

 
●

 
 

 
 

●
 

●
 

 
 

●
 

 
 

G
ood foundation plant 

Ilex serrata 
Finetooth H

olly  
●

 ●
 

 
U

pright 
spreading 

6’-10’ 
 

 
 
●

●
 

 
●

 
●

 
●

 
 

 
 

 
●

 
●

 
 

●
 

 
 

 

M
agnolia soulangiana 

S
aucer M

agnolia  
 
●

 
 

R
ounded 

20’-30’ 
W

hite to P
ink 

Yellow
-brow

n 
 
●

●
 

 
●

 
●

 
●

 
 

 
 

 
●

 
 

 
 

●
 

 
 

M
agnolia stellata 

S
tar M

agnolia  
●

 
 

 
O

val to 
R

ounded 
10’-15’ 

W
hite 

Yellow
 to 

orange 
 
●

●
 

 
●

 
●

 
●

 
 

 
 

 
 

 
 

 
●

 
 

 

R
hododendron 

arborescens 
S

w
eet or S

m
ooth 

D
eciduous A

zalea  
●

 
 

 
R

ounded 
8’-20’ 

W
hite 

R
ed 

 
 
●

 
 
●

 
●

 
●

 
 

 
 

 
 

 
 

●
 

 
 

 

R
hus glabra 

S
m

ooth S
um

ac  
 
●

 
 

U
pright 

10’-15’ 
G

reenish-
yellow

 
R

ed or orange 
 
●

●
 
●

 
●

 
 
●

 
 

 
●

 
●

 
 

 
●

 
 

 
H

ighw
ay buffer, excellent 

tolerance of salt 

S
yringa vulgaris 

C
om

m
on Lilac  

 
●

 
 

U
pright 

6’-12’ 
Lilac 

 
 

 
●

 
 
●

 
 

 
●

 
 

 
 

●
 

 
 

 
●

 
 

U
se for fragrance 

V
iburnum

 burkw
oodii 

B
urkw

ood V
iburnum

  
●

 ●
 

 
U

pright 
2/3

rd of height 
W

hite 
W

ine-red 
 

 
 
●

●
 

●
 

●
●

 
 

 
 

 
●

 
 

 
 

 
 

V
iburnum

 carlcephalum
 

Fragrant V
iburnum

  
●

 
 

 
R

ounded 
6’-10’ 

W
hite 

 
 
●

●
 

 
●

●
 

 
 
●

 
 

 
 

 
 

 
 

 
 

Foundation planting 

V
iburnum

 dentatum
 

A
rrow

w
ood V

iburnum
  

 
●

 
 

R
ounded 

6’-15’ 
C

ream
y-w

hite 
Yellow

 to 
glossy red 

 
●

●
 
●

 
 

 
●

 
 

 
●

 
●

 
●

 
 

 
 

 
E

xtrem
ely durable, attract 

birds 
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P
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Spread 

Flower Color 

Fall Color 

Shade 

Sun/Shade 
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B
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m
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o
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am

e 
C

h
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C
u

ltu
re 

U
se 

V
iburnum

 lentago 
N

annyberry V
iburnum

  
 
●

 
 

R
ounded 

10’-15’ 
W

hite 
 

 
●

●
 
●

 
●

 
●

●
●

 
 

 
 

●
 

●
 

 
 

 
A

ttract birds 

V
iburnum

 opulus 
C

ranberry B
ush V

iburnum
  

 
●

 
 

U
pright 

10’-15’ 
W

hite 
R

eddish-
purple 

 
●

●
 
●

●
 

 
●

 
 

 
 

 
●

 
●

 
 

 
 

 
 

V
iburnum

 plicatum
 

D
oublefile V

iburnum
  

 
●

 
 

B
road rounded 

9’-12’ 
W

hite 
R

eddish-
purple 

 
●

●
 
●

 
●

 
●

●
 

 
 

 
 

●
 

●
 

 
●

 
 

G
ood fall color 

V
iburnum

 prunifolium
 

B
lack H

aw
  

●
 ●

 
 

R
ounded 

8’-12’ 
C

ream
y-w

hite 
R

eddish-
purple 

 
●

●
 
●

 
●

 
 

 
●

 
 

●
 

●
 

 
 

 
●

 
 

A
ttract birds 

V
iburnum

 rufidulum
 

S
outhern B

lackhaw
  

●
 ●

 
 

R
ounded 

8’-12’ 
C

ream
y-w

hite 
R

eddish-
purple 

 
●

●
 
●

 
●

 
 

 
●

 
 

●
 

●
 

 
 

 
●

 
 

 

S
M

A
L

L
 E

V
E

R
G

R
E

E
N

 T
R

E
E

/L
A

R
G

E
 S

H
R

U
B

S
(10’-25’ H

IG
H

) 

B
uxus sem

pervirens 
C

om
m

on B
oxw

ood 
●

 
 

 
R

ounded 
15’-20’ 

C
ream

y yellow
 

 
 
●

●
 
●

●
 

 
●

 
 

 
 

 
●

 
 

●
 

 
 

 
Foundation planting, deer 
resistant 

Ilex crenata 
Japanese H

olly  
●

 
 

 
 

6’-10’ 
D

ull w
hite 

 
 
●

●
 

 
●

●
 

 
●

●
 

 
 

 
●

 
●

 
●

 
●

 
 

 
Foundation planting 

K
alm

ia latifolia 
M

ountain Laurel  
●

 
 

 
R

ounded 
5’-12’ 

P
ink to w

hite 
 

 
●

●
 

 
●

 
 

●
 

 
 

 
 

●
 

 
 

 
 

 
Foundation planting 

P
icea glauca 

D
w

arf A
lbert S

pruce  
 
●

 
 

C
onical 

10’20’ 
 

 
 

 
●

 
 
●

●
 

 
 
●

 
 

 
 

●
 

 
●

 
 

●
 

 
U

se as C
hristm

as tree 

R
hododendron 

A
zalea  

●
 

 
 

U
pright 

rounded 
 

P
ink to R

ose 
pink 

 
 
●

●
 

 
●

●
 

 
●

●
 

 
 

 
●

 
●

 
 

 
●

 
 

S
how

y bloom
s 

Taxus cuspidata 
Japanese Y

ew
  

●
 

 
 

S
preading to 

pyram
idal 

 
 

 
 
●

●
 

 
●

 
 

 
●

 
 

 
●

 
●

 
 

●
 

 
 

 
Foundation planting as 
bonsai 

Tsuga canadensis 
C

anadian H
em

lock  
 
●

 
 

P
yram

idal 
 

 
 

●
●

 
 
●

●
 

 
●

●
 

 
 

●
 

 
●

 
●

 
 

 
 

C
an be used as sm

all 
evergreen 

M
E

D
IU

M
 D

E
C

ID
U

O
U

S
 S

H
R

U
B

(6’-10’ H
IG

H
) 

A
cer palm

atum
 

Japanese M
aple  

●
 

 
 

R
ounded 

15’-20’ 
R

ed or purple 
O

range or red 
 
●

●
 

 
●

 
 

●
●

 
 

 
 

●
 

 
 

 
●

 
 

A
ccent plant for foliage 

and fall color 

B
erberis thunbergii 

Japanese B
arberry  

 
●

 
 

R
ounded 

W
ider than 
height 

Yellow
 

R
eddish 

purple 
 
●

●
 
●

 
●

 
 
●

 
 

 
 

●
 

●
 

●
 

 
 

 
G

ood foliage 

B
uddleia davidii 

O
range-E

ye B
utterfly B

ush  
 

 
●

 
 

5’-10’ 
S

how
y, m

any 
colors 

 
 

 
●

 
●

●
 

 
●

●
 

 
 

 
●

 
 

 
 

 
 

S
how

y flow
ers 

C
ornus florida 

Flow
ering D

ogw
ood  

●
 ●

 
 

H
orizontal  

30’ 
G

reenish-
yellow

 
R

ed to red-
purple 

 
 
●

 
 
●

●
 

 
●

●
 

 
 

 
●

 
●

 
 

 
●

 
 

 

C
ornus sericea 

Y
ellow

 Tw
ig D

ogw
ood  

 
 
●

 
B

road 
spreading 

6’-10’ 
D

ull w
hite 

P
urple to 

reddish 
 
●

●
 
●

●
 

 
●

●
 

 
 

●
 

●
 

●
 

 
●

 
 

 
E

xcellent red stem
 color 

for w
inter interest 

E
uonym

us alatus 
B

urning B
ush  

●
 

 
 

R
ounded 

15’-20’ 
 

B
right red 

 
●

●
 
●

 
●

 
●

●
●

 
 

 
●

 
●

 
 

 
 

 
A

ttractive fall foliage 

Forsythia interm
edia 

B
order Forsythia  

 
 
●

 
U

pright 
10’-12’ 

B
rilliant yellow

 
Yellow

-green 
 

 
●

 
●

 
 

●
●

●
 

 
●

 
●

 
●

 
 

 
 

 
S

how
y early spring bloom

 

H
ydrangea quercifolia 

O
akleaf H

ydrangea  
 

 
●

 
R

ounded 
W

ider than 
height 

W
hite 

R
ed or red-

purple 
 
●

●
 

 
 

 
●

 
 

 
 

 
●

 
●

 
 

 
●

 
 

S
how

y foliage, foundation 
plant 
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Fall Color 
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B
o
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C
o

m
m

o
n

 N
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e 
C

h
aracteristics 

C
u

ltu
re 

U
se 

Ilex verticillata 
W

interberry  
●

 ●
 

 
O

val-rounded 
6’-10’ 

W
hite 

Yellow
-green 

 
●

●
 

 
●

 
●

 
●

●
 

 
 

 
●

 
●

 
 

 
 

 
G

ood foundation plant 

S
alix gracilistyla 

R
osegold P

ussy W
illow

  
 

 
●

 
O

pen rounded 
top 

6’-10’ 
 

 
 

 
●

 
●

 
 

●
 

 
 

 
 

 
 

 
 

●
 

 
U

se in sm
all landscape 

S
piraea nipponica 

S
pirea  

 
●

 
 

V
ase shaped 

3’-5’ 
W

hite 
 

 
●

●
 

 
 

 
●

●
 

 
 

 
●

 
●

 
 

 
 

 
G

ood foundation plant 

V
iburnum

 acerifolium
 

M
apleleaf V

iburnum
  

 
●

 
 

U
pright 

4’6’ 
Yellow

ish 
w

hite 
R

eddish 
purple 

 
●

●
 

 
●

 
 

 
●

 
 

 
 

●
 

●
 

 
 

 
 

 

V
iburnum

 carlesii 
K

oreanspice  
●

 
 

 
R

ounded 
4’-6’ 

P
inkish purple 

R
eddish 

 
●

●
 

 
●

●
 

 
 
●

 
 

 
 

●
 

●
 

 
 

 
 

Fragrant flow
ers 

V
iburnum

 juddii 
Judd V

iburnum
  

●
 

 
 

R
ounded 

6’-8’ 
P

inkish w
hite 

 
 
●

●
 

 
●

 
●

 
 
●

 
 

 
 

●
 

●
 

 
 

 
 

Fragrant flow
ers 

W
eigela florida 

W
eigela  

 
●

 
 

S
preading 

9’-12’ 
R

ose pink 
 

 
 
●

 
●

 
 

 
●

 
 

 
 

●
 

●
 

 
 

 
 

Fragrant flow
ers 

M
E

D
IU

M
 E

V
E

R
G

R
E

E
N

 S
H

R
U

B
 (6’-10’) 

Ilex x m
eserveae 

B
lue H

olly  
●

 
 

 
P

yram
idal 

S
am

e as 
height 

W
hite 

 
 
●

●
 

 
●

●
 

 
●

●
 

 
 

 
● 

● 
●

 
 

 
 

A
ttractive w

ild flow
ers 

M
ahonia aquifolium

 
O

regon G
rape H

olly 
●

 
 

 
U

pright 
3’-5’ 

Yellow
 

P
urple-bronze 

 
●

 
 
●

●
 

 
●

●
 

 
 

 
● 

● 
 

 
 

 
G

ood foundation plant 

M
ahonia bealei 

Leatherleaf M
ahonia  

●
 

 
 

U
pright 

3’-5’ 
Yellow

 
P

urple-bronze 
 
●

 
 
●

●
 

 
●

●
 

 
 

 
● 

● 
 

 
 

 
G

ood foundation plant 

P
inus strobus ‘N

ana’ 
D

w
arf W

hite P
ine  

●
 

 
 

 
14’ 

 
 

 
●

●
 

 
●

●
 

 
 
●

 
 

 
 

 
● 

 
 

●
 

 
G

ood foundation plant 

Taxus cuspidate var. nana 
Japanese Y

ew
 

●
 

 
 

H
orizontal 

spreading 
6’ 

 
 

 
●

●
 

 
●

 
●

 
●

●
 

 
 

 
● 

 
●

 
 

 
 

G
ood foundation plant 

Taxus x m
edia 

A
nglojap Y

ew
  

●
 

 
 

R
ounded 

S
am

e as 
height 

 
 

 
●

●
 

 
●

●
 

 
●

●
 

 
 

●
 

● 
 

●
 

 
 

 
G

ood foundation plant 

Tsuga C
anadensis ‘M

onler’ 
C

anadian H
em

lock  
●

 
 

 
 

2’-3’ 
 

 
●

●
 

 
 

 
●

●
 

 
 

 
● 

 
 

 
●

 
 

G
ood foundation plant 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

S
M

A
L

L
 D

E
C

ID
U

O
U

S
 S

H
R

U
B

S
 (4’-5’ H

IG
H

) 

A
belia grandiflora 

G
lossy Abelia  

 
●

 ●
 

 
3’-6’ 

P
inkish w

hite 
bronze 

 
●

●
 
●

●
 

●
 

●
●

 
 

 
 

●
 

 
●

 
 

 
 

 

B
erberis thunbergii 

G
olden Japanese B

arberry  
 
●

 
 

R
ounded 

W
ider than 
height 

Yellow
 

R
eddish 

purple 
 

 
 

 
 

 
 

 
 

 
 

 
●

 
●

 
●

 
 

 
 

G
ood foliage 

C
otoneaster horizontalis 

R
ock C

otoneaster  
 
●

 ●
 

S
preading 

6’-8’ 
Light pink 

P
urple 

 
●

●
 
●

 
 

●
●

 
 

 
 

●
 

 
 

●
 

 
 

 

H
ydrangea arborescens 

H
ills-of-S

now
  

 
 
●

 
R

ounded 
3’-5’ 

 
 

 
●

●
 

 
 

●
 

●
●

 
 

 
 

●
 

 
 

 
 

 
 

Ilex verticillata 
W

interberry 
●

 ●
 

 
O

val-rounded 
6’-10’ 

W
hite 

Yellow
-green 

 
●

●
 

 
●

 
●

 
●

●
 

 
 

 
●

 
●

 
 

 
 

 
G

ood foundation plant 

P
otentilla fruticosa 

B
ush C

inquefoil 
●

 
 

 
R

ounded 
S

am
e as 

height 
 

 
 

 
●

 
●

 
●

 
 

 
 

 
 

 
●

 
●

 
 

 
 

 
G

ood foundation plant 
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B
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C
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h
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C
u

ltu
re 

U
se 

P
yracantha coccinea 

P
yracantha  

 
 

 
U

pright 
arching 

 
W

hite 
B

row
n 

 
●

●
 

 
 

 
 
●

●
 

 
 

 
 

 
 

 
 

G
ood foundation plant 

R
hododendron 

A
zalea  

 
 
●

 
U

pright 
rounded 

 
P

ink to R
ose 

pink 
 

●
●

●
 

 
●

 
●

 
●

●
 

 
 

 
 

●
 

●
 

 
 

 
 

S
yringa m

icrophylla 
Littleleaf Lilac  

●
 

 
 

B
road rounded 

1-1/2 tim
es of 

height 
V

iolet 
 

 
 

 
 

 
 

 
 

 
 

 
 

●
 

●
 

 
 

●
 

 
 

V
iburnum

 opulus 
D

w
arf 

C
ranberrybush 

V
iburnum

  
 
●

 
 

 
2’-3’ 

 
 

 
●

●
 
●

 
●

 
●

●
 

 
 

 
 

●
 

●
 

 
 

 
Foundation plant 

V
iburnum

 trilobum
 

C
om

pact 
A

m
erican 

C
ranberry B

ush  
 
●

 
 

R
ounded 

E
qual spread 

W
hite 

R
ed-purple 

 
●

●
 

 
 

●
 

●
●

 
 

 
 

 
●

 
●

 
 

 
 

S
how

y flow
ers 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

S
M

A
L

L
 E

V
E

R
G

R
E

E
N

 S
H

R
U

B
S

 (4’-5’ H
IG

H
) 

B
uxus m

icrophylla 
B

oxw
ood  

●
 

 
 

R
ounded 

3’-4’ 
 

 
 
●

●
 

 
 

 
●

 
 

 
 

 
●

 
 

●
 

 
 

 
Foundation plant and deer 
resistant 

B
uxus 

sem
pervirens 

x 
B

. 
m

icrophylla 
B

oxw
ood 

●
 

 
 

 
 

 
 

 
●

●
●

●
 

 
●

 
 

 
 

 
●

 
 

●
 

 
 

 
 

Ilex crenata 
Japanese H

olly 
●

 
 

 
 

 
 

 
 
●

 
 
●

 
 

●
●

 
 

 
 

●
 

 
●

 
 

 
 

 

Ilex glabra 
Inkberry  

●
 

 
 

R
ounded 

 
 

 
 
●

●
 

 
●

 
 

●
 

 
 

 
 

●
 

●
 

 
 

 
 

Foundation plant 

Ilex opaca 
M

aryland D
w

arf A
m

erican 
H

olly  
●

 
 

 
H

orizontal 
spreading 

3’-10’ 
W

hite 
 

 
●

●
 

 
●

 
 

●
 

 
 

 
 

●
 

 
●

 
 

●
 

 
Fruit color in w

inter, 
foundation plant 

Juniperus 
chinensis 

var. 
sargentii 

C
hinese Juniper 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

P
icea 

abies 
‘S

herw
ood 

C
om

pacta’ 
D

w
arf form

s of spruce 
●

 
 

 
P

yram
idal 

5’-7’ 
 

 
 

 
●

 
●

 
 

●
●

 
 

 
 

 
●

 
●

 
 

●
 

 
Foundation plant 

P
icea 

pungens 
‘W

alnut 
G

len’ 
D

w
arf form

s of C
olorado 

S
pruce 

●
 

 
 

P
yram

idal 
 

 
 

 
●

●
 

 
●

 
●

 
●

●
 

 
 

 
●

 
 

 
 

●
 

 
Foundation plant, rose 
garden 

P
inus 

m
ugo 

‘V
alley 

C
ushion’ 

M
ugo P

ine  
●

 
 

 
 

2’-3’ 
 

 
 

 
 

 
 

●
 

 
 

 
 

 
 

 
 

 
 

 
 

 

R
hododendron 

S
tarry N

ight R
hododendron  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Taxus baccata ‘S
tove P

ipe’ 
S

preading E
nglish Y

ew
  

●
 

 
 

C
olum

nar 
 

 
 

 
●

●
 
●

 
●

 
●

●
 

 
 

 
 

 
 

 
 

 
 

Taxus cuspidata 
Japanese Y

ew
 

●
 

 
 

H
orizontal 

spreading 
6’ 

 
 

 
●

●
 

 
●

 
●

 
●

●
 

 
 

 
● 

 
●

 
 

 
 

G
ood foundation plant 

Tsuga canadensis 
G

entsch 
W

hite 
C

anadian 
H

em
lock  

●
 

 
 

 
2’-3’ 

 
 

●
●

 
 

 
 

●
●

 
 

 
 

● 
 

 
 

●
 

 
G

ood foundation plant 
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L
O

W
 D

E
C

ID
U

O
U

S
 S

H
R

U
B

S
 (2’-3’ H

IG
H

)’ 

B
erberis thunbergii 

Japanese B
arberry 

 
●

 
 

R
ounded 

W
ider than 
height 

Yellow
 

R
eddish 

purple 
 

 
 

 
 

 
 

 
 

 
 

 
●

 
●

 
●

 
 

 
 

G
ood foliage 

C
otoneaster adpressus 

C
reeping C

otoneaster  
●

 
 

 
C

reeping, 
dense 

4’-6’ 
W

hite tinged 
w

ith pink 
P

urple 
 
●

 
●

 
 

 
●

 
 

 
●

 
●

 
 

●
 

●
 

 
 

 

R
hododendron 

A
zalea  

●
 ●

 
 

U
pright 

rounded 
S

am
e as 

height 

S
hades of 

pink, orange, 
w

hite, and 
purple 

 
●

●
●

 
 
●

●
 

 
●

●
 

 
 

 
 

●
 

●
 

 
●

 
 

S
how

y and fragrant 
flow

ers 

R
hododendron atlanticum

 
C

oast or D
w

arf D
eciduous 

A
zalea  

●
 ●

 
 

U
pright 

rounded 
3’-5’ 

P
inkish w

hite 
 

 
●

●
 

 
●

 
●

 
●

●
 

 
 

 
 

●
 

●
 

 
●

 
 

 

S
pirea x bum

alda 
S

pirea  
 

 
●

 
 

5’ 
W

hite pink 
B

ronz 
 
●

●
 

 
●

 
●

 
●

●
 

 
 

 
●

 
●

 
 

 
 

 
S

how
y flow

ers and good 
foundation plant 

S
pirea japonica 

Japanese S
pirea  

 
 
●

 
 

4’-6’ 
P

ink 
O

range-red 
 
●

●
 
●

 
 

●
 

 
 

 
●

 
 

 
 

 
 

 
Foundation plant 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

L
O

W
 E

V
E

R
G

R
E

E
N

 S
H

R
U

B
S

 (2’-3’ H
IG

H
) 

A
bies balsam

ea ‘N
ana’ 

D
w

arf B
alsam

 Fir  
●

 
 

 
G

lobe 
 

 
 

 
●

●
 

 
●

 
 

●
●

 
 

 
 

 
●

 
 

 
●

 
 

 

C
ham

aecyparis obtusa 
H

inoki False C
ypress  

●
 ●

 
 

S
lender 

P
yram

idal 
 

 
 

 
 
●

 
 
●

 
 

●
●

 
 

 
 

●
 

 
 

 
●

 
 

G
roundcovers 

Juniperus horizontalis 
C

om
pact Juniper  

 
●

 
 

D
ense 

rounded 
4’-8’ 

 
 

 
 
●

 
●

 
●

 
●

●
●

 
 

 
 

●
 

 
 

 
 

 

Juniperus sabina 
S

avin Juniper  
●

 
 

 
W

ide 
spreading 

W
ider than 
height 

 
 

 
 
●

 
●

 
●

 
●

●
●

 
 

●
 

●
 

 
●

 
 

 
 

Foundation plant 

Juniperus squam
ata 

Juniper  
●

 ●
 

 
U

pright 
 

 
 

 
 
●

 
●

 
●

 
●

●
●

 
 

●
 

●
 

 
●

 
 

●
 

 
Foundation plant 

P
icea abies 

D
w

arf N
orw

ay S
pruce  

●
 

 
 

C
onical 

 
 

 
 

 
●

 
 
●

 
 

●
●

 
 

 
 

 
 

 
 

●
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

D
E

C
ID

U
O

U
S

 G
R

O
U

N
D

 C
O

V
E

R
S

 (U
P

T
O

 18 “ H
IG

H
) 

Liriope m
uscari 

B
ig B

lue Lilyturf  
 

 
●

 
 

 
 

 
 
●

●
 

 
 

 
●

●
●

 
 

 
 

●
 

 
●

 
 

 
Ideal for pathw

ays 

S
piraea japonica 

A
lpine S

pirea  
 

 
●

 
 

4’-6’ 
P

ink 
O

range-red 
 
●

●
 
●

 
 

●
 

 
 

 
●

 
 

 
 

 
 

 
Foundation plant 
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U
se 

E
V

E
R

G
R

E
E

N
 G

R
O

U
N

D
 C

O
V

E
R

S
 (U

P
T

O
 18” H

IG
H

) 

E
uonym

us fortunei 
P

urple W
intercreeper  

 
 
●

 
 

 
 

 
 
●

 
●

 
 

 
●

 
 

 
●

 
●

 
 

●
 

 
 

 
 

Juniperus conferta 
S

hore Juniper  
 

 
●

 
 

 
 

 
 

 
●

 
●

 
 

●
●

●
 

 
 

 
 

 
 

 
 

R
ock garden and 

pathw
ays 

Juniperus horizontalis 
C

reeping Juniper  
 
●

 
 

D
ense 

rounded 
4’-8’ 

 
 

 
 
●

 
●

 
●

 
●

●
●

 
 

 
 

●
 

 
 

 
 

 

Juniperus sabina 
B

lue Forest S
avin Juniper  

●
 

 
 

W
ide 

spreading 
W

ider than 
height 

 
 

 
 
●

 
●

 
●

 
●

●
●

 
 

●
 

●
 

 
●

 
 

 
 

Foundation plant 

R
hododendron 

G
roundcover A

zalea  
●

 ●
 

 
U

pright 
rounded 

S
am

e as 
height 

S
hades of 

pink, orange, 
w

hite, and 
purple 

 
●

●
●

 
 
●

●
 

 
●

●
 

 
 

 
 

●
 

●
 

 
●

 
 

S
how

y and fragrant 
flow

ers 

V
IN

E
S

 

B
igonia capreolata 

C
ross vine 

 
 
●

 
 

 
B

row
nish red 

to orange 
 

 
●

●
 
●

 
 

● 
●

●
 

 
 

 
 

 
 

 
 

 
C

overing a fence or trellis  
and can act as a good 
screen  

C
am

psis radicans 
Trum

pet C
reeper 

 
 
●

 
 

5’-10’ 
S

carlet 
Yellow

-green 
 
●

●
 
●

 
 

● 
 
●

 
 

 
 

 
 

 
 

 
 

G
row

s w
ell in w

oodland 
areas; not recom

m
ended 

to planting near structures 

C
lem

atis paniculata 
S

w
eet A

utum
n C

lem
atis 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

C
lem

atis virginiana 
V

irgin’s bow
er 

 
 
●

 
 

3’-6’ 
W

hite 
 

 
●

●
 
●

 
 

 
●

●
 

 
 

 
 

 
 

 
 

 
G

row
 on trellises, arbors, 

or posts; has show
y 

flow
ers  

Iris cristata 
D

w
arf C

rested Iris 
 

 
●

 
 

6”-12” 
P

urple 
 

 
●

●
 

 
●

 
● 

●
●

 
 

 
 

 
 

 
 

 
 

Fragrant flow
ers 

Lonicera sem
pervirens 

C
oral H

oneysuckle 
 
●

 
 

 
3’-6’ 

S
carlet orange 

 
 
●

●
 

 
●

 
● 

●
●

 
 

 
 

 
 

 
 

 
 

P
erennial border 

P
achysandra procum

bens 
A

llegheny S
purge 

●
 

 
 

 
6” 

P
inkish w

hite 
 

 
●

●
 

 
●

 
● 

●
●

 
 

 
 

 
 

 
 

 
 

G
row

 on trellises, arbors, 
or posts; has show

y 
flow

ers 

P
hlox am

oena 
C

halice P
hlox 

 
●

 
 

 
 

Lavender blue 
 

 
●

●
 
●

 
 

● 
●

●
 

 
 

 
 

 
 

 
 

 
S

how
y flow

ers and 
attracts butterflies 

V
itis labrusca 

G
rape 

 
●

 
 

 
15’-20’ 

 
 

 
 
●

 
●

 
 

 
●

●
 

 
 

 
 

 
 

 
 

 

G
row

 on fences, w
alls, 

trellises, arbors or other 
structures; edible fruit 
production 

L
A

R
G

E
 G

R
A

S
S

E
S

 (3’ T
A

L
L

 A
N

D
 M

O
R

E
) 

C
alam

agrostis 
acutiflora 

‘S
tricta’ 

Feather R
eed G

rass 

P
erennial

, C
ool-

season  
U

pright-narrow
 

 
P

inkish turning 
red 

O
range-yellow

 
●

●
●

 
●

 
 

 
 

 
 

 
 

●
 

 
 

 
●

 
 

 

E
rianthus ravennae 

P
lum

e 
G

rass, 
R

avennae 
G

rass 

P
erennial

, W
arm

-
season  

U
pright-open, 

clum
p-type 

 
S

ilver to gray 
B

row
n; tinged 

w
ith orange or 

purple 
 

 
●

 
 

 
 

●
●

 
 

 
●

 
 

 
●

 
 

 
 

Fresh and dried cut 
flow

ers 
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C
u

ltu
re 

U
se 

M
iscanthus giganteus 

G
iant 

Japanese 
S

ilver 
G

rass 

P
erennial

, W
arm

-
season  

U
pright clum

ps 
w

ith arching 
foliage 

 
W

hite 
R

eddish-
purple 

 
●

●
 

 
 

 
●

●
 

 
 

●
 

 
 

●
 

 
●

 
 

G
row

n for fall and w
inter 

effects 

M
iscanthus sinensis 

M
aiden 

G
rass, 

E
ulalia 

G
rass 

P
erennial

, W
arm

-
season  

U
pright clum

ps 
w

ith arching 
foliage 

 
W

hite or 
reddish 

B
eige 

 
 
●

 
●

 
 

●
●

 
 

 
●

 
 

 
 

 
●

 
 

Fresh and dried cut 
flow

ers 

P
anicum

 virgatum
 

Sw
itch G

rass 

P
erennial

, W
arm

-
season  

U
pright-open, 

clum
ping 

 
S

lightly 
reddish 

G
olden-yellow

 
or bronze 

 
●

●
 
●

 
 

●
●

●
 

 
 

●
 

 
 

 
●

 
 

P
lanting along highw

ays 

P
halaris arundinacea 

R
ibbon G

rass 

P
erennial

, C
ool-

season  
U

pright-
narrow

, tufted 
 

G
reenish 

som
etim

es 
purplish 

B
eige 

 
●

 
 
●

 
 

●
●

 
 

 
 

 
 

 
 

●
 

 
B

edding plant. G
round 

cover 

S
partina pectinata 

P
rairie C

ord G
rass 

P
erennial

U
pright-open, 

rhizom
atous 

 
Light yellow

, 
beige 

Yellow
 

 
●

●
 

 
 

 
●

 
 

 
 

●
 

●
 

 
 

●
 

 
 

G
ood for m

arshes 

S
podiopogon sibiricus 

Frost 
G

rass, 
G

raybeard 
G

rass 

P
erennial

, C
ool-

season  
C

lum
p, 

bam
boo-like 

 
P

urple 
P

urple, w
hite 

tints 
●

●
●

 
 

 
 

 
 

 
 

 
●

 
 

 
 

 
●

 
 

C
ut flow

ers 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

M
E

D
IU

M
 G

R
A

S
S

E
S

 (1’-3’ T
A

L
L

) 

B
outeloua curtipendula 

S
ideoats G

ram
m

a 
P

erennial
, W

arm
-

season 

U
pright-narrow

 
to upright-
arching 

 
W

hite, light 
brow

n 
B

eige 
 

 
●

●
 

 
 

 
 
●

 
 

 
●

 
 

 
 

●
 

 
N

aturalized areas, cut 
flow

ers 

C
alam

agrostis arundinacea 
‘K

arl Foerster’ 
Foerster’s 

Feather 
R

eed 
G

rass 
P

erennial
, W

arm
-

season 

U
pright-narrow

 
to upright-open 

 
R

ose-purple 
Yellow

 
 

 
●

●
●

 
 

●
 

 
 

 
●

 
●

 
 

 
 

 
 

N
aturalized areas in bogs 

D
escham

psia caespitosa 
Tufted H

air G
rass 

P
erennial

, C
ool-

season 

U
pright-open, 

densely tufted, 
m

ound 
 

W
hite, light 

green 
Light brow

n 
●

●
●

●
●

 
 

 
 

 
 

 
 

 
●

 
 

 
●

 
 

R
ock and w

ater garden 
areas 

H
akonechloa m

acra 
H

akone G
rass 

P
erennial

, C
ool-

season 

U
pright-open, 

rhizom
atous 

 
Light green 

B
uff 

 
●

 
 

 
 

●
●

 
 

 
 

●
 

●
 

 
 

 
 

G
row

n for foliage; 
naturalized areas 

H
elictotrichon 

sem
pervirens 

B
lue O

at G
rass 

P
erennial

, C
ool-

season 

U
pright-open, 

m
ound-form

ing 
 

W
hitish, light 

beige 
B

lue-green 
 
●

●
 

 
 

 
●

 
 

 
 

 
 

 
 

 
●

 
 

G
row

n for bluish-green 
foliage 

K
oeleria glauca 

B
lue H

air G
rass 

P
erennial

, C
ool-

season 

U
pright-open, 

tufted clum
p 

 
S

pring flow
er 

 
 

 
●

●
 

 
 

 
●

 
 

 
 

 
 

 
 

●
 

 
G

round cover, rock garden

M
olinia caerulea 

P
urple M

oor G
rass 

P
erennial

, W
arm

-
season 

U
pright to 

arching 
 

Light to dark 
purple 

Tan 
 

 
●

 
 
●

 
 

●
 

 
 

 
 

●
 

 
 

 
●

 
 

Intolerant of alkaline soil 

P
ennisetum

 alopecuroides 
Fountain G

rass 
P

erennial
, W

arm
-

season 

U
pright-open, 

m
ound form

ing 
 

B
row

n or 
bronze 

Yellow
 and 

golden fading 
 
●

●
 

 
●

 
 

●
●

 
 

 
●

 
●

 
 

 
 

●
 

 
 

P
ennisetum

 setaceum
 

C
rim

son Fountain G
rass 

A
nnual 

M
ound to 

upright arching 
 

D
ark purple 

red 
B

eige 
 
●

●
 

 
 

 
 

 
 

 
 

 
 

●
 

 
 

●
 

 
W

ater garden 
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n

 N
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C
u

ltu
re 

U
se 

S
M

A
L

L
 G

R
A

S
S

E
S

 (U
N

D
E

R
 1’ T

A
L

L
) 

A
rrhenatherum

 elatius var. 
bulbosum

 ‘V
ariegatum

’ 
B

ulbous O
at G

rass 
P

erennial
, C

ool-
season  

C
lum

ping, low
 

grow
ing, open 

to spreading 
 

G
reenish w

hite 
R

etains 
variegation 
into autum

n 
 
●

 
 
●

●
 

 
●

●
 

 
 

 
 

●
 

 
 

●
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

G
R

A
S

S
E

S
 F

O
R

 L
A

W
N

 / T
U

R
F

 

Festuca arundinacea 
Tall Fescue 

C
ool 

S
eason 

C
lum

ped and 
upright 

 
 

 
 
●

●
●

 
 

 
●

●
 

 
 

 
 

 
 

 
 

 
M

ow
 height is 2.5”-3.5” 

P
oa pratensis 

K
entucky B

luegrass 
C

ool 
S

eason 
S

m
ooth 

upright 
 

 
 

 
 
●

●
 

 
 

●
●

 
 

 
 

 
 

 
 

 
 

M
ow

 height is 3”-3.5” 

Zoysia sp. 
Zoysia G

rass 
C

ool 
S

eason 
 

 
 

 
 

 
●

 
 
●

 
 

 
●

 
 

 
 

 
 

 
 

 
 

M
ow

 height is 1”-2”, 
E

xcellent grass for turf 
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     NOT PERMITTED THRU OTHER GATES.
3.  ALL TRUCKS MUST ENTER THRU BRANDENBURG GATE.  TRUCKS ARE 
     GATE.
2.  THE CONTRACTOR’S PERSONNEL SHALL USE THE HAUL ROUTE
     GATE SHALL BE BRANDENBURG ROAD AND GATE.
1.  PRIMARY CONSTRUCTION MATERIAL HAUL ROUTE AND ENTRANCE
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     APPENDIX A OF THE RFP DOCUMENTS.
4.  A GEOPHYSICAL SURVEY HAS BEEN CONDUCTED AND IS INCLUDED IN 

     VF401 FOR DESCRIPTION OF THIS GPS POINT.
     APPROXIMATELY 1600’ NORTHEAST OF PROJECT SITE.  SEE SHEET
     COORDINATES AT FORT KNOW CONTROL POINT GPS 27-95;
3.  HORIZONTAL AND VERTICAL CONTROL ARE OPUS DERIVED 

2.  CONTOUR INTERVAL IS ONE FOOT.

     COORDINATE SYSTEM, AND VERTICAL DATUM IS BASED ON NGVD 1988.
     DATUM IS BASED ON NAD83 KENTUCKY SOTUH STATE PLANE 
     MAPS AND VISIBLE FEATURES; VERIFY BEFORE DIGGING. HORIZONTAL 
     MAY AND JUNE 2012.  LOCATION OF UTILITIES BASED ON BASE 
1.  TOPOGRAPHIC SURVEY CONDUCTED BY LOUISVILLE DISTRICT IN 
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PROJECT:

DATE:

SKETCH OF STATION

STATION

LONGITUDE

ELEVATION

LATITUDE N

W

CONV.  

V

COMB. FACTOR

DESCRIPTION:

NORTHING

EASTING
(FT)

DATE  (SET)  (FOUND)

(FT) (M)

(FT)

LOCATION:

REFERENCES:

ED-T-C-Surveys

GEOGRAPHIC COORDINATES (NAD83)

NAVD 1988

FORT KNOX- WT SMALL COMPANY HQ

FORT KNOX, KY

WT SMALL COMPANY HQ

May 2012

GPS 27

2210556.890

1586532.847

681.23’

with Wilson Road, on the NW side of Spearhead Division Ave. 

Located 0.10 miles SW along Spearhead Division Ave from the intersection 

flush with the ground.

The station is a standard COE disk set in the top of a round concrete post,

KY SOUTH ZONE 1602 (NAD83)

 (OPUS Derived Coordinates)

FND 5/2012

37° 53’ 56.66884"

85° 56’ 12.24946"

-0 06 47.69399

0.999966501
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SW

P.P.

35’ northwest from the C/L of Spearhead Div. Ave.

22’ west from a power pole and about

9’ northwest from the northwest edge of sidewalk.
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LOUISVILLE DISTRICT

SHEET REF NUMBER:

SHEET          OF  

$$DATE

$$FILENAME

GENERAL SHEET NOTES

     COORDINATES AT FORT KNOW CONTROL POINT GPS 27-95.
2.  HORIZONTAL AND VERTICAL CONTROL ARE OPUS DERIVED 

     PROJECT SITE. 
1.  CONTROL POINT IS LOCATED APPROXIMATELY 1600’ NORTHEAST OF
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DESCRIPTION:
REFERENCES:

with Wilson Road, on the NW side of Spearhead Division Ave. 

Located 0.10 miles SW along Spearhead Division Ave from the intersection 

flush with the ground.

The station is a standard COE disk set in the top of a round concrete post,
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LOUISVILLE DISTRICT

SHEET REF NUMBER:

SHEET          OF  

$$DATE

$$FILENAME

GENERAL SHEET NOTES

SHEET KEYNOTES 

LEGEND

     REGARDING UNDERGROUND FEATURES.
     A OF THE RFP DOCUMENTS FOR ADDITIONAL INFORMATION
     REMOVAL.  REFER TO THE GEOPHYSICAL SURVEY IN APPENDIX
     UNDERGROUND FEATURES NOT SHOWN MAY ALSO REQUIRE
     ACTUAL LOCATION SHOULD BE VERIFIED IN THE FIELD.  EXISTING
     UTILITIES PROVIDED FROM BASE MAPS AND VISIBLE FEATURES;
2.  DEMOLITION SHOWN BASED ON SURVEY DATA.  LOCATION OF

     CONSTRUCTION.
     LIMITS / ITEMS  MAY CHANGE DURING FULL DESIGN AND 
     APPROVED BY FORT KNOX OFFICIALS.  ACTUAL DEMOLITION
1.  DEMOLITION LIMITS SHOWN ARE CONCEPT ONLY AND HAVE BEEN

14.  REMOVE EXISTING CONCRETE PAVEMENT.

13.  REMOVE EXISTING WOODEN POLE.

      BY OTHERS.
12. JERSEY BARRIERS AND FUEL PROPANE FUEL TANK TO BE REMOVED 

11. REMOVE CONCRETE STORM LINE AND HEADWALL.

10. REMOVE EXISTING CONCRETE PAD.

9.  CHAIN LINK FENCE TO BE REMOVED BY OTHERS.

8.  REMOVE EXISTING GRAVEL PAVEMENT.

     NOLIN ELECTRIC).
7.  RELOCATE EXISTING LIGHT POLE (COORDINATE WORK WITH

     OF MAIN WITH COUPLERS/SLEEVES.
6.  CUT OUT TEE IN WATER MAIN AND INSTALL NEW SECTION

5.  REMOVE EXISTING FIRE HYDRANT.

      WITH NEC).
4.  RELOCATE EXISTING FIBER OPTIC POLE (COORDINATE WORK

3.  REMOVE EXISTING CURB AND GUTTER.

2.  REMOVE EXISTING ASPHALT PAVEMENT.

1.  REMOVE EXISTING TREE/VEGETATION.

REMOVE EXISTING MISCELLANEOUS ITEM

REMOVE EXISTING TREE/LARGE VEGETATION

CONTRACTOR WORK LIMITS (CWL)CONTRACTOR WORK LIMITS (CWL)
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LOUISVILLE DISTRICT

SHEET REF NUMBER:

SHEET          OF  

$$DATE

$$FILENAME

GENERAL SHEET NOTES

SHEET KEYNOTES 

LEGEND

     REGARDING UNDERGROUND FEATURES.
     A OF THE RFP DOCUMENTS FOR ADDITIONAL INFORMATION
     REMOVAL.  REFER TO THE GEOPHYSICAL SURVEY IN APPENDIX
     UNDERGROUND FEATURES NOT SHOWN MAY ALSO REQUIRE
     ACTUAL LOCATION SHOULD BE VERIFIED IN THE FIELD.  EXISTING
     UTILITIES PROVIDED FROM BASE MAPS AND VISIBLE FEATURES;
2.  DEMOLITION SHOWN BASED ON SURVEY DATA.  LOCATION OF

     CONSTRUCTION.
     LIMITS / ITEMS  MAY CHANGE DURING FULL DESIGN AND 
     APPROVED BY FORT KNOX OFFICIALS.  ACTUAL DEMOLITION
1.  DEMOLITION LIMITS SHOWN ARE CONCEPT ONLY AND HAVE BEEN

14.  REMOVE EXISTING CONCRETE PAVEMENT.

13.  REMOVE EXISTING WOODEN POLE.

      BY OTHERS.
12. JERSEY BARRIERS AND FUEL PROPANE FUEL TANK TO BE REMOVED 

11. REMOVE CONCRETE STORM LINE AND HEADWALL.

10. REMOVE EXISTING CONCRETE PAD.

9.  CHAIN LINK FENCE TO BE REMOVED BY OTHERS.

8.  REMOVE EXISTING GRAVEL PAVEMENT.

     NOLIN ELECTRIC).
7.  RELOCATE EXISTING LIGHT POLE (COORDINATE WORK WITH

     OF MAIN WITH COUPLERS/SLEEVES.
6.  CUT OUT TEE IN WATER MAIN AND INSTALL NEW SECTION

5.  REMOVE EXISTING FIRE HYDRANT.

      WITH NEC).
4.  RELOCATE EXISTING FIBER OPTIC POLE (COORDINATE WORK

3.  REMOVE EXISTING CURB AND GUTTER.

2.  REMOVE EXISTING ASPHALT PAVEMENT.

1.  REMOVE EXISTING TREE/VEGETATION.

REMOVE EXISTING MISCELLANEOUS ITEM

REMOVE EXISTING TREE/LARGE VEGETATION

CONTRACTOR WORK LIMITS (CWL)CONTRACTOR WORK LIMITS (CWL)
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SHEET REF NUMBER:

SHEET          OF  

$$DATE

$$FILENAME

GENERAL SHEET NOTES

SHEET KEYNOTES 

LEGEND

     REGARDING UNDERGROUND FEATURES.
     A OF THE RFP DOCUMENTS FOR ADDITIONAL INFORMATION
     REMOVAL.  REFER TO THE GEOPHYSICAL SURVEY IN APPENDIX
     UNDERGROUND FEATURES NOT SHOWN MAY ALSO REQUIRE
     ACTUAL LOCATION SHOULD BE VERIFIED IN THE FIELD.  EXISTING
     UTILITIES PROVIDED FROM BASE MAPS AND VISIBLE FEATURES;
2.  DEMOLITION SHOWN BASED ON SURVEY DATA.  LOCATION OF

     CONSTRUCTION.
     LIMITS / ITEMS  MAY CHANGE DURING FULL DESIGN AND 
     APPROVED BY FORT KNOX OFFICIALS.  ACTUAL DEMOLITION
1.  DEMOLITION LIMITS SHOWN ARE CONCEPT ONLY AND HAVE BEEN

14.  REMOVE EXISTING CONCRETE PAVEMENT.

13.  REMOVE EXISTING WOODEN POLE.

      BY OTHERS.
12. JERSEY BARRIERS AND FUEL PROPANE FUEL TANK TO BE REMOVED 

11. REMOVE CONCRETE STORM LINE AND HEADWALL.

10. REMOVE EXISTING CONCRETE PAD.

9.  CHAIN LINK FENCE TO BE REMOVED BY OTHERS.

8.  REMOVE EXISTING GRAVEL PAVEMENT.

     NOLIN ELECTRIC).
7.  RELOCATE EXISTING LIGHT POLE (COORDINATE WORK WITH

     OF MAIN WITH COUPLERS/SLEEVES.
6.  CUT OUT TEE IN WATER MAIN AND INSTALL NEW SECTION

5.  REMOVE EXISTING FIRE HYDRANT.

      WITH NEC).
4.  RELOCATE EXISTING FIBER OPTIC POLE (COORDINATE WORK

3.  REMOVE EXISTING CURB AND GUTTER.

2.  REMOVE EXISTING ASPHALT PAVEMENT.

1.  REMOVE EXISTING TREE/VEGETATION.

REMOVE EXISTING MISCELLANEOUS ITEM

REMOVE EXISTING TREE/LARGE VEGETATION

CONTRACTOR WORK LIMITS (CWL)CONTRACTOR WORK LIMITS (CWL)
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DESCRIPTION:
REFERENCES:

with Wilson Road, on the NW side of Spearhead Division Ave. 

Located 0.10 miles SW along Spearhead Division Ave from the intersection 

flush with the ground.

The station is a standard COE disk set in the top of a round concrete post,
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FIBER OPTIC
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9’ northwest from the northwest edge of sidewalk.
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LOUISVILLE DISTRICT

SHEET REF NUMBER:

SHEET          OF  

$$DATE

$$FILENAME

GENERAL SHEET NOTES

SHEET KEYNOTES 

13. CONCRETE CURB AND GUTTER.

12. ASPHALT PAVEMENT.

11. STOP SIGN.  CONFORM TO MUTCD 2009 STANDARDS.

10. 12" THERMO WHITE STOP BAR.

9. FIRE DEPARTMENT ACCESS ROAD.

8.  DROP ARM GATE.

     DRAWING NO RGX-040.  
7.  DETECTABLE WARNING SURFACE.  REFER TO KYTC STANDARD
   
6. HANDICAP ACCESS RAMP.  REFER TO KYTC STANDARD DRAWINGS.

5. DUMPSTER ENCLOSURE.

4. CONCRETE DUMPSTER PAD.

3. TIE TO EXISTING PAVEMENT.

2.  4" WHITE PAVEMENT MARKING. 

1.  CONCRETE SIDEWALK.

LEGEND

     NECESSARY, TO MEET STORMWATER REQUIREMENTS.
8.  PERVIOUS PAVEMENT MAY BE PROVIDED IN PARKING STALLS, IF 

     EVALUATED BASED ON THEIR MERITS DURING THE SELECTION PROCESS.
     VENEER EXTERIOR CONSTRUCTION TYPE.  PROPOSALS WILL BE
     WOULD ALLOW THE USE OF LOAD BEARING METAL STUD WITH BRICK
     NEW BUILDINGS TO PARKING AND ROADWAYS OF 108’-0", WHICH
     ACCOMMODATES A MAXIMUM ALLOWABLE AT/FP SETBACK FROM THE
     CONTRACTOR MAY PROPOSE AN INNOVATIVE SITE PLAN THAT

     STRUCTURES TO CONVENTIONAL WEAPONS EFFECTS
     ACCORDING TO UFC 3-340-01, DESIGN AND ANALYSIS OF HARDENED 
     STRUCTURAL ANALYSIS FOR HARDENING OF THE NEW STRUCTURE 
     CONSTRUCTION ACCORDING TO THIS MAXIMUM, OR PERFORM 
     THE CONTRACTOR SHALL SELECT THE EXTERIOR WALL 
     OR REINFORCED CONCRETE EXTERIOR CONSTRUCTION TYPES.
     MANDATES THE USE OF LOADING BEARING REINFORCED MASONRY
     BUILDING TO THE PARKING AND ROADWAYS IS 86’-0", WHICH
     THE MAXIMUM ALLOWABLE AT/FP SETBACK FROM THE NEW
     POST.  FOR THE PREFERRED CONCEPTUAL SITE PLAN SHOWN,
     APPLICABLE EXPLOSIVE WEIGHT (AEW) FOR ALL PROJECTS ON
7.  FORT KNOX HAS A DESIGN BASIS THREAT OF LEVEL ONE (I) 

     REQUIRED ADA PARKING SPACES.
     MINIMUM.  FOLLOW ADA GUIDANCE FOR TYPICAL LAYOUT OF ANY 
         POV PARKING STALLS ARE 9’x18’, AND TYPICAL AISLES ARE 24’
     WIDTH OF MECHANICAL ROOM ACCESS SHALL BE 10’.  TYPICAL 
6.  MINIMUM WIDTH OF FIRE ACCESS DRIVES SHALL BE 20’.  MINIMUM

     SETBACK AS REQUIRED.
5.  PER UFC 4-010-01, DUMPSTER PADS ARE LOCATED OUTSIDE THE 

     12:1, AND MUST BE 6’ MINIMUM.
     SHALL NOT EXCEED 12:1 SLOPE.  LENGTH SHALL NOT EXCEED 30’ AT
4.  PER ABA ACCESSIBILITY GUIDELINES, HANDICAPPED ACCESS RAMPS

     WHITE BORDER.
     SYMBOL SHALL BE BLUE BACKGROUND WITH WHITE SYMBOL AND
     REQUIRED TO MEET ABA ACCESSIBILITY GUIDELINES.  PARKING
3.  HANDICAPPED PARKING STRIPING SHALL BE 4" WHITE PAINT AS 

2.  MINIMUM PARKING REQUIREMENT IS 45 SPACES.

     DURING FULL DESIGN.
     BY FORT KNOX OFFICIALS.  ACTUAL SITE LAYOUT MAY CHANGE
1.  SITE LAYOUT SHOWN IS CONCEPT ONLY AND HAS BEEN APPROVED

CONTRACTOR WORK LIMITS (CWL)

CONCRETE PAVEMENT/SIDEWALK

CONTRACTOR WORK LIMITS (CWL)

CONCRETE PAVEMENT/SIDEWALK
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GENERAL SHEET NOTES

SHEET KEYNOTES 

13. CONCRETE CURB AND GUTTER.

12. ASPHALT PAVEMENT.

11. STOP SIGN.  CONFORM TO MUTCD 2009 STANDARDS.

10. 12" THERMO WHITE STOP BAR.

9. FIRE DEPARTMENT ACCESS ROAD.

8.  DROP ARM GATE.

     DRAWING NO RGX-040.  
7.  DETECTABLE WARNING SURFACE.  REFER TO KYTC STANDARD
   
6. HANDICAP ACCESS RAMP.  REFER TO KYTC STANDARD DRAWINGS.

5. DUMPSTER ENCLOSURE.

4. CONCRETE DUMPSTER PAD.

3. TIE TO EXISTING PAVEMENT.

2.  4" WHITE PAVEMENT MARKING. 

1.  CONCRETE SIDEWALK.

LEGEND

     NECESSARY, TO MEET STORMWATER REQUIREMENTS.
8.  PERVIOUS PAVEMENT MAY BE PROVIDED IN PARKING STALLS, IF 

     EVALUATED BASED ON THEIR MERITS DURING THE SELECTION PROCESS.
     VENEER EXTERIOR CONSTRUCTION TYPE.  PROPOSALS WILL BE
     WOULD ALLOW THE USE OF LOAD BEARING METAL STUD WITH BRICK
     NEW BUILDINGS TO PARKING AND ROADWAYS OF 108’-0", WHICH
     ACCOMMODATES A MAXIMUM ALLOWABLE AT/FP SETBACK FROM THE
     CONTRACTOR MAY PROPOSE AN INNOVATIVE SITE PLAN THAT

     STRUCTURES TO CONVENTIONAL WEAPONS EFFECTS
     ACCORDING TO UFC 3-340-01, DESIGN AND ANALYSIS OF HARDENED 
     STRUCTURAL ANALYSIS FOR HARDENING OF THE NEW STRUCTURE 
     CONSTRUCTION ACCORDING TO THIS MAXIMUM, OR PERFORM 
     THE CONTRACTOR SHALL SELECT THE EXTERIOR WALL 
     OR REINFORCED CONCRETE EXTERIOR CONSTRUCTION TYPES.
     MANDATES THE USE OF LOADING BEARING REINFORCED MASONRY
     BUILDING TO THE PARKING AND ROADWAYS IS 86’-0", WHICH
     THE MAXIMUM ALLOWABLE AT/FP SETBACK FROM THE NEW
     POST.  FOR THE PREFERRED CONCEPTUAL SITE PLAN SHOWN,
     APPLICABLE EXPLOSIVE WEIGHT (AEW) FOR ALL PROJECTS ON
7.  FORT KNOX HAS A DESIGN BASIS THREAT OF LEVEL ONE (I) 

     REQUIRED ADA PARKING SPACES.
     MINIMUM.  FOLLOW ADA GUIDANCE FOR TYPICAL LAYOUT OF ANY 
         POV PARKING STALLS ARE 9’x18’, AND TYPICAL AISLES ARE 24’
     WIDTH OF MECHANICAL ROOM ACCESS SHALL BE 10’.  TYPICAL 
6.  MINIMUM WIDTH OF FIRE ACCESS DRIVES SHALL BE 20’.  MINIMUM

     SETBACK AS REQUIRED.
5.  PER UFC 4-010-01, DUMPSTER PADS ARE LOCATED OUTSIDE THE 

     12:1, AND MUST BE 6’ MINIMUM.
     SHALL NOT EXCEED 12:1 SLOPE.  LENGTH SHALL NOT EXCEED 30’ AT
4.  PER ABA ACCESSIBILITY GUIDELINES, HANDICAPPED ACCESS RAMPS

     WHITE BORDER.
     SYMBOL SHALL BE BLUE BACKGROUND WITH WHITE SYMBOL AND
     REQUIRED TO MEET ABA ACCESSIBILITY GUIDELINES.  PARKING
3.  HANDICAPPED PARKING STRIPING SHALL BE 4" WHITE PAINT AS 

2.  MINIMUM PARKING REQUIREMENT IS 45 SPACES.

     DURING FULL DESIGN.
     BY FORT KNOX OFFICIALS.  ACTUAL SITE LAYOUT MAY CHANGE
1.  SITE LAYOUT SHOWN IS CONCEPT ONLY AND HAS BEEN APPROVED
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SHEET KEYNOTES 

13. CONCRETE CURB AND GUTTER.

12. ASPHALT PAVEMENT.

11. STOP SIGN.  CONFORM TO MUTCD 2009 STANDARDS.

10. 12" THERMO WHITE STOP BAR.

9. FIRE DEPARTMENT ACCESS ROAD.

8.  DROP ARM GATE.

     DRAWING NO RGX-040.  
7.  DETECTABLE WARNING SURFACE.  REFER TO KYTC STANDARD
   
6. HANDICAP ACCESS RAMP.  REFER TO KYTC STANDARD DRAWINGS.

5. DUMPSTER ENCLOSURE.

4. CONCRETE DUMPSTER PAD.

3. TIE TO EXISTING PAVEMENT.

2.  4" WHITE PAVEMENT MARKING. 

1.  CONCRETE SIDEWALK.

LEGEND

     NECESSARY, TO MEET STORMWATER REQUIREMENTS.
8.  PERVIOUS PAVEMENT MAY BE PROVIDED IN PARKING STALLS, IF 

     EVALUATED BASED ON THEIR MERITS DURING THE SELECTION PROCESS.
     VENEER EXTERIOR CONSTRUCTION TYPE.  PROPOSALS WILL BE
     WOULD ALLOW THE USE OF LOAD BEARING METAL STUD WITH BRICK
     NEW BUILDINGS TO PARKING AND ROADWAYS OF 108’-0", WHICH
     ACCOMMODATES A MAXIMUM ALLOWABLE AT/FP SETBACK FROM THE
     CONTRACTOR MAY PROPOSE AN INNOVATIVE SITE PLAN THAT

     STRUCTURES TO CONVENTIONAL WEAPONS EFFECTS
     ACCORDING TO UFC 3-340-01, DESIGN AND ANALYSIS OF HARDENED 
     STRUCTURAL ANALYSIS FOR HARDENING OF THE NEW STRUCTURE 
     CONSTRUCTION ACCORDING TO THIS MAXIMUM, OR PERFORM 
     THE CONTRACTOR SHALL SELECT THE EXTERIOR WALL 
     OR REINFORCED CONCRETE EXTERIOR CONSTRUCTION TYPES.
     MANDATES THE USE OF LOADING BEARING REINFORCED MASONRY
     BUILDING TO THE PARKING AND ROADWAYS IS 86’-0", WHICH
     THE MAXIMUM ALLOWABLE AT/FP SETBACK FROM THE NEW
     POST.  FOR THE PREFERRED CONCEPTUAL SITE PLAN SHOWN,
     APPLICABLE EXPLOSIVE WEIGHT (AEW) FOR ALL PROJECTS ON
7.  FORT KNOX HAS A DESIGN BASIS THREAT OF LEVEL ONE (I) 

     REQUIRED ADA PARKING SPACES.
     MINIMUM.  FOLLOW ADA GUIDANCE FOR TYPICAL LAYOUT OF ANY 
         POV PARKING STALLS ARE 9’x18’, AND TYPICAL AISLES ARE 24’
     WIDTH OF MECHANICAL ROOM ACCESS SHALL BE 10’.  TYPICAL 
6.  MINIMUM WIDTH OF FIRE ACCESS DRIVES SHALL BE 20’.  MINIMUM

     SETBACK AS REQUIRED.
5.  PER UFC 4-010-01, DUMPSTER PADS ARE LOCATED OUTSIDE THE 

     12:1, AND MUST BE 6’ MINIMUM.
     SHALL NOT EXCEED 12:1 SLOPE.  LENGTH SHALL NOT EXCEED 30’ AT
4.  PER ABA ACCESSIBILITY GUIDELINES, HANDICAPPED ACCESS RAMPS

     WHITE BORDER.
     SYMBOL SHALL BE BLUE BACKGROUND WITH WHITE SYMBOL AND
     REQUIRED TO MEET ABA ACCESSIBILITY GUIDELINES.  PARKING
3.  HANDICAPPED PARKING STRIPING SHALL BE 4" WHITE PAINT AS 

2.  MINIMUM PARKING REQUIREMENT IS 45 SPACES.

     DURING FULL DESIGN.
     BY FORT KNOX OFFICIALS.  ACTUAL SITE LAYOUT MAY CHANGE
1.  SITE LAYOUT SHOWN IS CONCEPT ONLY AND HAS BEEN APPROVED

CONTRACTOR WORK LIMITS (CWL)

CONCRETE PAVEMENT/SIDEWALK

CONTRACTOR WORK LIMITS (CWL)

CONCRETE PAVEMENT/SIDEWALK
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DESCRIPTION:
REFERENCES:

with Wilson Road, on the NW side of Spearhead Division Ave. 

Located 0.10 miles SW along Spearhead Division Ave from the intersection 

flush with the ground.

The station is a standard COE disk set in the top of a round concrete post,

ABANDONED F.H.

SIGN

FIBER OPTIC

35’ northwest from the C/L of Spearhead Div. Ave.

22’ west from a power pole and about

9’ northwest from the northwest edge of sidewalk.
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*** SAFETY PAYS ***

*** SUPPORT VALUE ENGINEERING - IT PAYS ***

D
E

S
IG

N
E

D
 B

Y
:

D
R

A
W

N
 B

Y
:

C
H

E
C

K
E

D
 B

Y
:

P
R

O
J
E

C
T
 E

N
G
IN

E
E

R
/A

R
C

H
IT

E
C

T
  
  
  
  
  
  

D
A

T
E

D
R

A
W
IN

G
 C

O
D

E
: 
  
  

S
C

A
L
E
:

D
A

T
E
: 
  

S
Y

M
B

O
L

R
E

V
IS
IO

N
S

D
E

S
C

R
IP

T
IO

N
A

P
P

R
.

D
A

T
E

OF ENGINEERS

US ARMY CORPS

B

D

C

F

E

A

543 721 8 96

C
O

R
P

S
 O

F
 E

N
G
IN

E
E

R
S

U
.S
. 

A
R

M
Y
 E

N
G
IN

E
E

R
 D
IS

T
R
IC

T

LOUISVILLE DISTRICT

SHEET REF NUMBER:

SHEET          OF  

$$DATE

$$FILENAME

CO

GENERAL SHEET NOTES

LEGEND

NEW WATER LINE

NEW SANITARY SEWER LINE

NEW NATURAL GAS LINE

NEW FIRE SERVICE LINE

 
NEW FIRE HYDRANT

NEW SANITARY CLEANOUT

S NEW SANITARY MANHOLE

SHEET KEYNOTES 

9.    CONNECT TO EXISTING GAS LINE.

8.    NEW FIRE DEPARTMENT CONNECTION (FDC).

7.    CONNECT TO EXISTING WATER LINE.

6.    NEW BURIED GATE VALVE.

5.    NEW POST INDICATOR VALVE.

4.    NEW FIRE HYDRANT.

3.    CONNECT TO EXISTING SANITARY SEWER MANHOLE.

2.    NEW SANITARY MANHOLE.

1.    NEW SANITARY SEWER CLEANOUT.

      WORK; KRS LAW 367.4901
G.) ALL UTILITIES MUST BE MARKED BEFORE ANY UTILTY
F.) EMAIL ALL DIG PERMITS TO LOCATES@BASECOM.US.
     FIELDS
E. CONTACT TRANE AT (502) 799-0474 FOR GEOTHERMAL WELL
D.) CALL 624-8888 FOR TELEPHONE LINES (POST) NEC-CABLE
C.) CALL 4-5954 FOR GAS LINES
      FROM BLDG TO TRANSFORMER)
B.) CALL 4-1171 FOR SERVICE ORDER TO TGG (GAS, ELECTRICAL 
      ATT-FIBER, WATER)
A.) CALL BUD 1-800-752-6007 (INSIGHT, NOLIN, WASTE WATER, 

9.  FOR UTILITY LOCATES:

     COMMUNICATION TIE IN POINTS AND DETAILS.
8.  SEE SHEET E-101 FOR CONCEPTUAL ELECTRICAL AND 

     6.4.6.4 OF SPECIFICATION 01 10 00 FOR ADDITIONAL DETAILS.
     (502) 624-5954 AND BOB ENDER (502) 624-5252.  SEE PARAGRAPH
     GAS SYSTEM.  POINT OF CONTACTS ARE WESLEY PRATHER AT
7.  COORDINATE WITH FORT KNOX, DPW, FOR THE DESIGN OF THE 

     SPECIFICATION 01 10 00 FOR ADDITIONAL DETAILS.
     ANTHONY LINK  AT (502) 942-6020.  SEE PARAGRAPH 6.4.6.3 OF
     EXT. 215; POINT OF CONTACTS AT VEOLIA ARE KENNY MORLEY OR
     IT.  POINT OF CONTACT AT HCWD1 IS BRETT PYLES AT (270) 352-4280
     SANITARY SEWER SYSTEM AND VEOLIA NORTH AMERICA MAINTAINS
6.  HARDIN COUNTY WATER DISTRICT NO. 1(HCWD1) OWNS THE 

     SPECIFICATION SECTION 01 10 00.
5.  ENSURE LOCATIONS OF FIRE HYDRANTS ARE IN ACCORDANCE WITH

     6.4.6.2 OF SPECIFICATION 01 10 00 FOR ADDITIONAL DETAILS.
     BRETT PYLES AT (270) 352-4280 EXT. 215.  SEE PARAGRAPH
     FOR THE DESIGN OF THE WATER SYSTEM.  POINT OF CONTACT IS 
4.  COORDINATE WITH HARDIN COUNTY WATER DISTRICT NO.1 (HCWD1)

     BY THE CONTRACTOR.
     VISIBLE FEATURES; ACTUAL LOCATION SHOULD BE FIELD VERIFIED
3.  LOCATION OF EXISTING UTILITIES PROVIDED FROM BASE MAPS AND

     CONFLICTS OR DISCREPENCIES PRIOR TO INSTALLATION.
     UTILITIES.  THE CONTRACTING OFFICER SHALL BE NOTIFIED OF ANY
2.  THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING ALL

     CHANGE DURING FULL DESIGN.
     BY FORT KNOX OFFICIALS.  ACTUAL UTILITY LAYOUT MAY 
1.  UTILITY LAYOUT SHOWN IS CONCEPT ONLY AND HAS BEEN APPROVED

CONTRACTOR WORK LIMITS (CWL)
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FIBER OPTIC
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LOUISVILLE DISTRICT

SHEET REF NUMBER:

SHEET          OF  

$$DATE

$$FILENAME

CO

GENERAL SHEET NOTES

LEGEND

NEW WATER LINE

NEW SANITARY SEWER LINE

NEW NATURAL GAS LINE

NEW FIRE SERVICE LINE

 
NEW FIRE HYDRANT

NEW SANITARY CLEANOUT

S NEW SANITARY MANHOLE

SHEET KEYNOTES 

9.    CONNECT TO EXISTING GAS LINE.

8.    NEW FIRE DEPARTMENT CONNECTION (FDC).

7.    CONNECT TO EXISTING WATER LINE.

6.    NEW BURIED GATE VALVE.

5.    NEW POST INDICATOR VALVE.

4.    NEW FIRE HYDRANT.

3.    CONNECT TO EXISTING SANITARY SEWER MANHOLE.

2.    NEW SANITARY MANHOLE.

1.    NEW SANITARY SEWER CLEANOUT.

      WORK; KRS LAW 367.4901
G.) ALL UTILITIES MUST BE MARKED BEFORE ANY UTILTY
F.) EMAIL ALL DIG PERMITS TO LOCATES@BASECOM.US.
     FIELDS
E. CONTACT TRANE AT (502) 799-0474 FOR GEOTHERMAL WELL
D.) CALL 624-8888 FOR TELEPHONE LINES (POST) NEC-CABLE
C.) CALL 4-5954 FOR GAS LINES
      FROM BLDG TO TRANSFORMER)
B.) CALL 4-1171 FOR SERVICE ORDER TO TGG (GAS, ELECTRICAL 
      ATT-FIBER, WATER)
A.) CALL BUD 1-800-752-6007 (INSIGHT, NOLIN, WASTE WATER, 

9.  FOR UTILITY LOCATES:

     COMMUNICATION TIE IN POINTS AND DETAILS.
8.  SEE SHEET E-101 FOR CONCEPTUAL ELECTRICAL AND 

     6.4.6.4 OF SPECIFICATION 01 10 00 FOR ADDITIONAL DETAILS.
     (502) 624-5954 AND BOB ENDER (502) 624-5252.  SEE PARAGRAPH
     GAS SYSTEM.  POINT OF CONTACTS ARE WESLEY PRATHER AT
7.  COORDINATE WITH FORT KNOX, DPW, FOR THE DESIGN OF THE 

     SPECIFICATION 01 10 00 FOR ADDITIONAL DETAILS.
     ANTHONY LINK  AT (502) 942-6020.  SEE PARAGRAPH 6.4.6.3 OF
     EXT. 215; POINT OF CONTACTS AT VEOLIA ARE KENNY MORLEY OR
     IT.  POINT OF CONTACT AT HCWD1 IS BRETT PYLES AT (270) 352-4280
     SANITARY SEWER SYSTEM AND VEOLIA NORTH AMERICA MAINTAINS
6.  HARDIN COUNTY WATER DISTRICT NO. 1(HCWD1) OWNS THE 

     SPECIFICATION SECTION 01 10 00.
5.  ENSURE LOCATIONS OF FIRE HYDRANTS ARE IN ACCORDANCE WITH

     6.4.6.2 OF SPECIFICATION 01 10 00 FOR ADDITIONAL DETAILS.
     BRETT PYLES AT (270) 352-4280 EXT. 215.  SEE PARAGRAPH
     FOR THE DESIGN OF THE WATER SYSTEM.  POINT OF CONTACT IS 
4.  COORDINATE WITH HARDIN COUNTY WATER DISTRICT NO.1 (HCWD1)

     BY THE CONTRACTOR.
     VISIBLE FEATURES; ACTUAL LOCATION SHOULD BE FIELD VERIFIED
3.  LOCATION OF EXISTING UTILITIES PROVIDED FROM BASE MAPS AND

     CONFLICTS OR DISCREPENCIES PRIOR TO INSTALLATION.
     UTILITIES.  THE CONTRACTING OFFICER SHALL BE NOTIFIED OF ANY
2.  THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING ALL

     CHANGE DURING FULL DESIGN.
     BY FORT KNOX OFFICIALS.  ACTUAL UTILITY LAYOUT MAY 
1.  UTILITY LAYOUT SHOWN IS CONCEPT ONLY AND HAS BEEN APPROVED

CONTRACTOR WORK LIMITS (CWL)
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LOUISVILLE DISTRICT

SHEET REF NUMBER:

SHEET          OF  

$$DATE

$$FILENAME
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GENERAL SHEET NOTES

LEGEND

NEW WATER LINE

NEW SANITARY SEWER LINE

NEW NATURAL GAS LINE

NEW FIRE SERVICE LINE

 
NEW FIRE HYDRANT

NEW SANITARY CLEANOUT

S NEW SANITARY MANHOLE

SHEET KEYNOTES 

9.    CONNECT TO EXISTING GAS LINE.

8.    NEW FIRE DEPARTMENT CONNECTION (FDC).

7.    CONNECT TO EXISTING WATER LINE.

6.    NEW BURIED GATE VALVE.

5.    NEW POST INDICATOR VALVE.

4.    NEW FIRE HYDRANT.

3.    CONNECT TO EXISTING SANITARY SEWER MANHOLE.

2.    NEW SANITARY MANHOLE.

1.    NEW SANITARY SEWER CLEANOUT.

      WORK; KRS LAW 367.4901
G.) ALL UTILITIES MUST BE MARKED BEFORE ANY UTILTY
F.) EMAIL ALL DIG PERMITS TO LOCATES@BASECOM.US.
     FIELDS
E. CONTACT TRANE AT (502) 799-0474 FOR GEOTHERMAL WELL
D.) CALL 624-8888 FOR TELEPHONE LINES (POST) NEC-CABLE
C.) CALL 4-5954 FOR GAS LINES
      FROM BLDG TO TRANSFORMER)
B.) CALL 4-1171 FOR SERVICE ORDER TO TGG (GAS, ELECTRICAL 
      ATT-FIBER, WATER)
A.) CALL BUD 1-800-752-6007 (INSIGHT, NOLIN, WASTE WATER, 

9.  FOR UTILITY LOCATES:

     COMMUNICATION TIE IN POINTS AND DETAILS.
8.  SEE SHEET E-101 FOR CONCEPTUAL ELECTRICAL AND 

     6.4.6.4 OF SPECIFICATION 01 10 00 FOR ADDITIONAL DETAILS.
     (502) 624-5954 AND BOB ENDER (502) 624-5252.  SEE PARAGRAPH
     GAS SYSTEM.  POINT OF CONTACTS ARE WESLEY PRATHER AT
7.  COORDINATE WITH FORT KNOX, DPW, FOR THE DESIGN OF THE 

     SPECIFICATION 01 10 00 FOR ADDITIONAL DETAILS.
     ANTHONY LINK  AT (502) 942-6020.  SEE PARAGRAPH 6.4.6.3 OF
     EXT. 215; POINT OF CONTACTS AT VEOLIA ARE KENNY MORLEY OR
     IT.  POINT OF CONTACT AT HCWD1 IS BRETT PYLES AT (270) 352-4280
     SANITARY SEWER SYSTEM AND VEOLIA NORTH AMERICA MAINTAINS
6.  HARDIN COUNTY WATER DISTRICT NO. 1(HCWD1) OWNS THE 

     SPECIFICATION SECTION 01 10 00.
5.  ENSURE LOCATIONS OF FIRE HYDRANTS ARE IN ACCORDANCE WITH

     6.4.6.2 OF SPECIFICATION 01 10 00 FOR ADDITIONAL DETAILS.
     BRETT PYLES AT (270) 352-4280 EXT. 215.  SEE PARAGRAPH
     FOR THE DESIGN OF THE WATER SYSTEM.  POINT OF CONTACT IS 
4.  COORDINATE WITH HARDIN COUNTY WATER DISTRICT NO.1 (HCWD1)

     BY THE CONTRACTOR.
     VISIBLE FEATURES; ACTUAL LOCATION SHOULD BE FIELD VERIFIED
3.  LOCATION OF EXISTING UTILITIES PROVIDED FROM BASE MAPS AND

     CONFLICTS OR DISCREPENCIES PRIOR TO INSTALLATION.
     UTILITIES.  THE CONTRACTING OFFICER SHALL BE NOTIFIED OF ANY
2.  THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING ALL

     CHANGE DURING FULL DESIGN.
     BY FORT KNOX OFFICIALS.  ACTUAL UTILITY LAYOUT MAY 
1.  UTILITY LAYOUT SHOWN IS CONCEPT ONLY AND HAS BEEN APPROVED

CONTRACTOR WORK LIMITS (CWL)
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GENERAL SHEET NOTES

SHEET KEYNOTES

GENERAL SHEET NOTES

SHEET KEYNOTES 

A1
CONCEPTUAL ELECTRICAL SITE PLAN
1" = 60’ 0"

7
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ASSISSTANCE CENTER
SUPPORT FAMILY

IN TRANITION 
EXISTING WARRIORS 

DINING FACILILTY
IN TRANITION 

EXISTING WARRIORS 

2

2

2

10

EXISTING 600A, 15KV SWITCH12.

PRIMARY DUCT BANK11.

SECONDARY DUCT BANK10.

9.        CONCRETE TRANSFORMER PAD

(FIBER)

8.        NEW COMMUNICATIONS DUCT BANK

(VOICE)

7.        NEW COMMUNICATIONS DUCT BANK

6.        EXISTING MANHOLE 312

EXISTING MANHOLE 1525.

EXISTING MANHOLE 3114.

EXISTING MANHOLE 3103.

EXISTING COMMUNICATIONS DUCT BANK2.

EXISTING MANHOLE 310A1.

C
O

N
C

E
P

T
U

A
L

HEADQUARTERS
EXTRA SMALL COMPANY

WARRIORS IN TRANSITION 

SHALL VERIFY LOCATIONS DURING SITE VISIT.

ALL LOCATIONS SHOWN ARE APPROXIMATE. CONTRACTOR 9.

WITH ROBERT J. DYRDEK - FT KNOX ENERGY MANAGER.

LOCATION. COORDINATION FOR SYSTEM CONNECTION WILL BE 

ADDITIONAL 1" CONDUIT FROM BUILDING TO OUTSIDE PLANT 

MANAGEMENT SYSTEM. CONNECTION WILL REQUIRE 

COORDINATE CONNECTIVITY WITH FT KNOX ENERGY 8.

COORDINATED WITH INSIGHT.

LOCATION OF PULLBOX AND CONDUIT RUN SHALL BE 

CATV PULL BOX DETAIL, SEE DETAIL D4 ON SHEET E-501. 

NEAREST UTILTY POLE ON SPEARHEAD DIVISION AVENUE. FOR 

BUILDING. FROM PULL BOX, PROVIDE CONDUIT TO BASE OF 

BELOW GRADE AND RUN TO FIBERGLASS PULL BOX OUTSIDE OF 

CONDUIT SHALL EXIT COMPANY HQ COMMUNICATIONS ROOM 

PROVIDE CONDUIT RUN FOR CABLE TELEVISION SERVICE. 7.

MORE DETAILS.

POLE BASE DETAILS. SEE PARAGRAPHS 6.9.2.2.1 AND 6.9.5 FOR 

METHOD. SEE DETAILS A1 AND D1 ON SHEET E-501 FOR LIGHT 

NOLIN RECC AND ELECTRICAL DESIGNER’S LIGHTING DESIGN 

AND WIRING. BASES WILL BE PLACED PER COORDIANTION WITH 

RECC SHALL PROVIDE AND INSTALL LIGHT POLES, FIXTURES, 

PROVIDE LIGHT POLE BASES FOR PARKING LOT LIGHTING. NOLIN 6.

ELECTRICAL DESIGNER.

THE NUMBER OF CONDUITS REQUIRED SHALL BE PER 

CONDUIT WITH PULLWIRE SHALL BE PROVIDED IN DUCT BANK. 

SHEET E-502 FOR SECONDARY DUCT BANK DETAIL. ONE SPARE 

INTO ELECTRICAL ROOM OF COMPANY HQ. SEE DETAIL A1 ON 

PROVIDE SECONDARY DUCT BANK FROM TRANSFORMER PAD 5.

LOCATION OF EXISTING SWITCH SHOWN IS APPROXIMATE.

DETAIL D7 ON SHEET E-501 FOR PRIMARY DUCT BANK DETAIL. 

SWITCH TO SERVICE TRANSFORMER CONCRETE PAD. SEE 

PROVIDE PRIMARY DUCT BANK FROM EXISTING 600A, 15 kV 4.

DETAIL.

SEE DETAIL A4 ON SHEET E-501 FOR TRANSFORMER PAD 

PROVIDE CONCRETE PAD FOR UTILITY SERVICE TRANSFORMER. 3.

CONDUITS REQUIRED SHALL BE PER ELECTRICAL DESIGNER.

SHALL BE PROVIDED IN CONDUIT RUN. THE NUMBER OF 

DUCT BANK DETAIL. ONE SPARE CONDUIT WITH PULL WIRE 

ROOM. SEE DETAIL D1 ON SHEET E-502 FOR COMMUNICATIONS 

FROM MANHOLE MH152 TO COMPANY HQ COMMUNICATIONS 

NEW DUCT BANK SHALL BE PROVIDED FOR FINAL COPPER RUN 

WHICH WILL HAVE TO BE OPENED TO ACCESS COPPER CABLE. 

MH152. COPPER CURRENTLY LOCATED WITHIN LEAD SLEEVE 

PROVIDE 50 PAIR COPPER VOICE FROM EXISITNG MANHOLE 2.

DESIGNER.

NUMBER OF CONDUITS REQUIRED SHALL BE PER ELECTRICAL 

WITH PULL WIRE SHALL BE PROVIDED IN CONDUIT RUN. THE 

COMMUNICATIONS DUCT BANK DETAIL. ONE SPARE CONDUIT 

COMMUNICATIONS ROOM. SEE DETAIL D1 ON SHEET E-502 FOR 

FINAL FIBER RUN FROM MH 312 TO COMPANY HQ 

MANHOLE  MH312. NEW DUCT BANK WILL BE PROVIDED FOR 

IN MH310A AND ROUTED THRU EXISTING DUCT BANK SYSTEM TO 

FROM EXISTING MANHOLE MH310A. STRANDS WILL BE SPLICED 

PROVIDE 12 STRANDS SINGLE MODE FIBER OPTIC (SMFO) CABLE 1.
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*** SAFETY PAYS ***

*** SUPPORT VALUE ENGINEERING - IT PAYS ***
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CONCRETE BASE.  SEE
#8 AWG GROUND

GRADE

2
4
"

6
’-
0
"

CLAD GROUND ROD

10’ COPPER-

8-#6 BARS

LIGHT POLE MFR.)

(COORDINATE WITH 

ANCHOR BOLT

PLAN

GRADE

8-#6 BARS

NOTES FOR PARKING LOT, POLES & BASES:

1. ALL WORK IS NEW UNLESS OTHERWISE NOTED.

    A MINIMUM OF 4 ANCHOR BOLTS SHALL BE PROVIDED

    AT BOTTOM.

ELEVATION

 

 

 

 

 
 

 

 

    RECOMMENDATION BUT SHALL NOT BE LESS THAN 6 FT

    X 30" DIAMETER. REINFORCING SHALL BE #4 MINIMUM.

    AND BE 1.25" X 4 FT BENT 90 DEGREES X 6"

SIDES & BOTTOM

3" CLEARANCE TOP

6" PITCH

#4 SPIRAL WITH

TOP & BOTTOM

3-#4 LOOPS AT 2"

3"

   WIND VELOCITY.

2. POLES/BASES SHALL BE RATED FOR 70 MPH MINIMUM

3. CONCRETE BASES SHALL BE PER POLE MANUFACTURER’S

ELEVATION

PLAN

GRAVEL FILL

       SECONDARY CONDUITS

GROUND ROD (TYP)

#2 AWG MINIMUM

3" 3"

CATV

APPROPRIATELY
MARK COVER

ELEVATION

PLAN

FABRIC REINFORCING
PROVIDE WIRE

GRADE

LIFT HOLES

UNIT ON ALL SIDES
A MINIMUM OF 6" BEYOND
CONCRETE PAD. EXTEND

PAD ON ALL SIDES
A MINIMUM OF 12" BEYOND
GRAVEL FILL. EXTENDSECTION

TRANSFORMER 

CONDUITS
PRIMARY

ANSI C2. 
MUST BE SEPARATED BY 20’ PER
NEUTRAL GROUNDING.  GROUNDING
#2 AWG (INSULATED) SECONDARY

FROM MAT.
RING.  PLACE 36" MINIMUM 
#2 AWG MINIMUM GROUND 

GROUND AND CABLE SHIELDS
SURGE ARRESTERS, ENCLOSURE 
GROUNDING CONDUCTORS FOR 

MARKING TAPE
12" WIDE FOIL BACKED

6" LAYERS
COMPACT SOIL IN

NOTES:

18" BELOW GRADE (TYP)
CLAD STEEL GROUND ROD
10’ LONG COPPER-

DUCT (TYP)
SCHEDULE 40 PVC 

DOWN BOLTING
2" ARM FOR HOLD
3" LONG WITH
1/2" DIAMETER X

2’ BELOW GRADE
CONDUIT MUST BE
TO POINT WHERE
2’ MAX. DISTANCE

CAPILLARY FILL
6" DEEP GRAVEL

2"

4"

4"

RIGID STEEL CONDUIT
2" TYPE PVC COATED

AND 2" THICK COVER
LONG X 1" THICK WALLS
BOX INTERIOR SIZE 2’
MINIMUM REQUIREMENTS:

ROOM 158
TO BUILDING,
WITH PULLWIRE 
2" CONDUIT 

D7
PRIMARY POWER DUCT BANK
NTS

A4
PADMOUNT TRANSFORMER DETAIL
NTS

6"

4"

SPECIFICATIONS
MATERIAL IN ACCORDANCE WITH
BACKFILL USING SATISFACTORY

CONCRETE

    POWER RUNS.
    CONTAINING ONLY
    ENCASED DUCTBANKS
    FOR THE CONCRETE
4. INNERDUCTS NOT REQUIRED

    SPACERS EVERY 4’.
3. PROVIDE DUCT BANK    

    SPARE DUCT OR INNERDUCT.
    PULL STRING IN EVERY
2. PROVIDE A 500 POUND NYLON
 
    BELOW FINISHED GRADE.
    INSTALLED A MINIMUM OF 24" 
    ENCASEMENT SHALL BE 
1. TOP OF CONCRETE 

D1
SITE LIGHT BASE CONDUIT DETAIL
NTS

1"  SCH 40 PVC CONDUIT

CONDUIT
1"  SCH 40 PVC

A1
LIGHT POLE FOUNDATION DETAIL
NTS

DETAIL A1, THIS SHEET

D4
CABLE TV PULLBOX DETAIL
NTS

    BE PER ELECTRICAL DESIGNER.
1. NUMBER OF PRIMARY AND SECONDARY CONDUITS SHALL

2"
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NOTES:

NOTES:

3" 3"

3"

3"
WISE NOTED (TYP)
DUCT UNLESS OTHER-
4" SCHEDULE 40 PVC 

3"

45"

ENCASEMENT
CONCRETE 

SPECIFICATIONS
MATERIAL IN ACCORDANCE WITH
BACKFILL USING SATISFACTORY

MARKING TAPE
12" WIDE FOIL BACKED

6" LAYERS
COMPACT SOIL IN

3" 3"

MARKING TAPE
12" WIDE FOIL BACKED

6" LAYERS
COMPACT SOIL IN

DUCT (TYP)
SCHEDULE 40 PVC 

4"

4"

6"

4"

4"

SPECIFICATIONS
MATERIAL IN ACCORDANCE WITH
BACKFILL USING SATISFACTORY

30"

SAND FILL

A1
SECONDARY POWER SAND ENCASED DUCT BANK
NTS

D1
COMMUNICATIONS DUCT BANK
NTS

    DESIGNER
4. NUMBER OF CONDUITS SHALL BE PER ELECTRICAL

3. PROVIDE SPACERS EVERY 4’.

    EVERY SPARE DUCT OR INNERDUCT.
2. PROVIDE A 500 POUND NYLON PULL STRING IN
 
    FINISHED GRADE.
    INSTALLED A MINIMUM OF 30" BELOW
1. TOP OF SAND ENCASEMENT SHALL BE

    BE PER ELECTRICAL DESIGNER
4. NUMBER OF CONDUITS SHALL    

3. PROVIDE SPACERS EVERY 4’.

    DUCT OR INNERDUCT.
    PULL STRING IN EVERYSPARE
2. PROVIDE A 500 POUND NYLON
 
    BELOW FINISHED GRADE.
    INSTALLED A MINIMUM OF 45"
    ENCASEMENT SHALL BE
1. TOP OF CONCRETE
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6,900 GSF

1
6
’-

8
"

32’-0"11’-4"
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APPENDIX K 
Fuel Cost Information 

 
 

The following utility rates for this installation are provided for design: 
 
Electrical: 
Demand Charge – $XX.XX per kilowatt 
Not Available or Not Applicable 
 
Energy Charge – $XX.XX per kilowatt-hour 
Not Available or Not Applicable 
 
Blended Rate - $0.06809 per kilowatt-hour with current proposed LG&E rate increase (blended annual 
energy and demand cost) 
 
Natural Gas: 
Commodity Charge Rate – $7.4991 per thousand cubic feet (MCF) 
 
Water: 
Commodity Charge Rate - $1.576 per thousand gallons (KGAL) 
 
Sewer: 
Commodity Charge Rate - $4.54 per thousand gallons (KGAL) 
 
Purchased/Central Steam: 
Commodity Charge Rate - $XX.XX per (unit of measure) 
Not Available or Not Applicable 
 
Purchased High Temperature Water: 
Commodity Charge Rate - $X.XX per (unit of measure) 
Not Available or Not Applicable 
 
Purchased Chilled Water 
Commodity Charge Rate – $XX.XX per (unit of measure) 
Not Available or Not Applicable 
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Points required by RFP (Government and Installation Mandates)

Yes No

Avail ExP Note:  Refer to LEED‐NC Reference Guide for Specific Requirements for Credits & Prerequisites Notes

2 15 26 Sustainable Sites 

Y 0 Prereq 1 C Construction Activity Pollution Prevention

Erosion & Sedimentation Control Plan shall conform to EPA Construction General Permit (comply with NPDES)

0 1 Credit 1 D Site Selection

Do not develop on the following: farmland, previously undeveloped land 5' below 100 yr flood, endangered species 

habitat, w/in 100' of wetlands, previously undeveloped land w/in 50' of water body & public parkland
Site Complies.

5 5 + Credit 2 D Development Density & Community Connectivity

Previously developed site with density of 60,000 sf/acre OR within 1/2 mile of residential zone (or average density of 

10 units/acre) and 10 basic services w/ pedestrian access (exemplary for 120,000 sf/acre)

Site does not meet density or connectivity 

requirements.

1 1 Credit 3 D Brownfield Redevelopment
Defined as contaminated by ASTM E1903‐97 Phase II Environmental Site Assessment, local voluntary cleanup 

program or government agency
No known contamination.

6 6 + Credit 4.1 D Alternative Transportation, Public Transportation Access

Must have pedestrian/bike access AND within 1/2 mile of light rail OR 1/4 mile of 2+ bus lines (exemplary for 

comprehensive plan OR 2+ light rail lines OR 4+ bus lines AND 200+ transit rides per day)

Site does not meet public transportation 

access requirements.

1 Credit 4.2 D Alternative Transportation, Bicycle Storage & Changing Rooms

Bike racks for 5% of peak building users AND showers for 0.5% employees

3 Credit 4.3 D Alternative Transportation, Low‐Emitting and Fuel‐Efficient Vehicles

Preferred/discounted parking for 5% parking capacity OR refueling stations for 3% parking capacity OR low‐

emitting/fuel‐efficient vehicles for 3% FTE OR access to LEV/FEV vehicle‐sharing program for 3% FTE

2 2 Credit 4.4 D Alternative Transportation, Parking Capacity

Meet minimum zoning AND provide preferred parking OR 20% discount for carpools for 5% parking capacity OR 

provide no new parking

No zoning requirements apply to Ft. Knox 

base.  Parking planned in excess of 5% of 

FTEs.

1 1 + Credit 5.1 C Site Development, Protect or Restore Habitat
Greenfield : limit site disturbance (40' bldg, 10' walks/parking, 15' roads/main utilities, 25' constructed permeable 

surfaces);  Previously Developed: native landscape for 50% (excluding building footprint) or 20% (including building 

footprint) of site, whichever is greater (exemplary for 75%)

Native landscaping will be used to greatest 

extent possible, but not expected to exceed 

50% of site.

1 + Credit 5.2 D Site Development, Maximize Open Space
Exceed zoning by 25% OR equal to building footprint if no zoning OR 20% of site if no open space required by zoning 

(exemplary for double)

1 1 + Credit 6.1 D Stormwater Design, Quantity Control

Existing imperviousness less than 50%: post‐development rate and quantity less than pre‐development OR stream 

channel protection; Existing imperviousness greater than 50%: decrease runoff by 25% 

1 1 + Credit 6.2 D Stormwater Design, Quality Control

Use BMPs to capture & treat 90% avg annual rainfall and remove 80% TSS 

1 + Credit 7.1 C Heat Island Effect, Non‐Roof
50% hardscape shaded OR pavement with SRI 29+ OR open grid paving OR 50% parking covered by material with 

SRI 29+ (exemplary for 100%)

1 + Credit 7.2 D Heat Island Effect, Roof
75% of roof SRI 78+ for low‐slope (≤2:12) / SRI 29+ for steep‐slope OR 50% vegetated roof OR combination 

(exemplary for 100% vegetated roof)

1 Credit 8 D Light Pollution Reduction
Limit light trespass from interior, exterior lighting power density to meet ASHRAE 90.1‐2007, reduce sky‐glow and 

light trespass at project boundary

Yes No Avail ExP

8 0 10 Water Efficiency

Y 0 Prereq 1 D Water Use Reduction, 20% Reduction

 
Reduction based on EPAct 2005 baseline ‐ fixture type and controls (wc: 1.6 gpf; urinals: 1.0 gpf; public lavs: 0.5 

gpm; private lavs, kitchen & janitor sinks: 2.2 gpm; showers: 2.5 gpm) AND/OR non‐potable water use 

4 4 Credit 1 D Water Efficient Landscaping, 50% (2 pts) or No Potable/No Irrigation (4 pts)
Reduce potable water use for irrigation by plant species selection and irrigation efficiency AND/OR use of captured 

rainwater, recycled wastewater/greywater or non‐potable public water system OR install landscaping that requires 

no permanent irrigation system

Native and drought‐tolerant landscaping ‐ 

no permanent irrigation shall be installed.

2 + Credit 2 D Innovative Wastewater Technologies
Reduce potable water use by 50% for sewage conveyance through fixture type/non‐potable water use OR 

treat/infiltrate 50% wastewater on‐site (exemplary: 100% reduction in potable water use OR 100% 

reuse/infiltration)

4 4 + Credit 3 D Water Use Reduction, 30% (2 pts), 35% (3 pts) or 40% (4 pts)
Reduction based on EPAct 2005 baseline ‐ fixture type and controls AND/OR non‐potable water use (exemplary for 

45%)

Yes No Avail ExP

2 4 35 Energy & Atmosphere

Y 0 Prereq 1 C Fundamental Commissioning of the Building Energy Systems
CxA to review OPR and BOD, develop/incorporate commissioning requirements into construction documents, 

develop/implement commissioning plan, verify installation/performance of systems to be commissioned AND 

complete summary commissioning report

Y 0 Prereq 2 D Minimum Energy Performance
10% improvement for new buildings (5% for renovations) based on ASHRAE 90.1‐2007 baseline (building envelope, 

HVAC, lighting, etc.) OR Prescriptive Compliance Path by ASHRAE Advanced Energy Design Guide or Advanced 

Buildings Core Performance Guide

Y 0 Prereq 3 D Fundamental Refrigerant Management
Zero CFC‐based refrigerants OR phase‐out plan for existing equipment

June 2012

Silver

POINTS NOT AVAILABLE OR NOT ALLOWED

LEED‐NC 2009/v 3.0 LEED Project Credit Guidance

Project Name: 

Project Location:

Date: 

Required Rating:

WT Extra Small Company Headquarters

Fort Knox, KY
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19 + Credit 1 D Optimize Energy Performance
Improve proposed building performance compared to ASHRAE 90.1‐2007 baseline by whole building simulation OR 

Prescriptive Compliance Path by ASHRAE Advanced Energy Design Guide (1 pt max) or Advanced Buildings Core 

Performance Guide (1‐3 pts max)

12% New Buildings or 8% Existing Building Renovations

14% New Buildings or 10% Existing Building Renovations

16% New Buildings or 12% Existing Building Renovations

18% New Buildings or 14% Existing Building Renovations

20% New Buildings or 16% Existing Building Renovations

22% New Buildings or 18% Existing Building Renovations

24% New Buildings or 20% Existing Building Renovations

26% New Buildings or 22% Existing Building Renovations

28% New Buildings or 24% Existing Building Renovations

30% New Buildings or 26% Existing Building Renovations

32% New Buildings or 28% Existing Building Renovations

34% New Buildings or 30% Existing Building Renovations

36% New Buildings or 32% Existing Building Renovations

38% New Buildings or 34% Existing Building Renovations

40% New Buildings or 36% Existing Building Renovations 

42% New Buildings or 38% Existing Building Renovations

44% New Buildings or 40% Existing Building Renovations

46% New Buildings or 42% Existing Building Renovations

48% New Buildings or 44% Existing Building Renovations

7 + Credit 2 D On‐Site Renewable Energy
Based on annual building energy cost as calculated in EA Credit 1 ‐ consider solar, wind, geothermal, hydro, 

biomass, bio‐gas, etc. (exemplary for 15%) 

1% On‐Site Renewable Energy

3% On‐Site Renewable Energy

5% On‐Site Renewable Energy

7% On‐Site Renewable Energy

9% On‐Site Renewable Energy

11% On‐Site Renewable Energy

13% On‐Site Renewable Energy

2 2 + Credit 3 C Enhanced Commissioning
In addition to EAp1 : CxA to review design documents prior to mid‐construction document phase, review contractor 

submittals, develop systems manual for O&M staff, verify training for O&M staff & occupants AND review building 

operation within 10 months after substantial completion

2 Credit 4 D Enhanced Refrigerant Management
No refrigerants OR requires calculation of refrigerant ozone depletion and global warming potentials (LCGWP + 

LCODP x 10 5   ≤ 100)

3 3 Credit 5 C Measurement & Verification

Requires M&V Plan to monitor and evaluate building and/or energy systems performance for minimum 1 year post‐

construction occupancy AND corrective action plan if results show savings are not being achieved

1 2 + Credit 6 C Green Power

Provide 35% of building's electricity use (from EA Credit 1) through two‐year renewable energy contract (exemplary 

for 70% or four‐year contract)

Yes No Avail ExP

4 6 14 Materials & Resources

Y 0 Prereq 1 D Storage & Collection of Recyclables

Include area to collect and store recyclables including paper, corrugated cardboard, glass, plastics AND metals

3 3 Credit 1.1 C Building Reuse‐Structure: Maintain Existing Walls, Floors & Roof
Maintain existing structure (structural floor and roof decking) and envelope (exterior skin and framing, excluding 

window assemblies and non‐structural roofing) ‐ if project includes an addition over 2x the sf of existing building, 

credit is not applicable (55%=1 pt, 75%=2 pts, 95%=3 pts)

Project does not involve building 

renovation.

3 1 Credit 1.2 C Building Reuse‐Interior:  Maintain 50% of Non‐Structural Elements
Includes int. walls, doors, floor coverings, clg systems, etc. ‐ if project includes addition over 2x the sf of existing 

building, credit is not applicable

Project does not involve building 

renovation.

2 2 + Credit 2 C Construction Waste Management, Divert 50% (1 pt), 75% (2 pts)
Recycle or salvage construction and demolition debris ‐ calculations based on weight or volume but must be 

consistent (exemplary for 95%)

2 + Credit 3 C Materials Reuse, 5% (1 pt), 10% (2 pts)
Salvaged, refurbished or reused materials ‐ calculations based on total materials cost for Div. 3‐10 (exemplary for 

15%)

2 2 + Credit 4 C Recycled Content, 10% (1 pt), 20% (2 pts)
Recycled content = post‐consumer + 1/2 pre‐consumer: consider steel, concrete, gypsum, carpet, acoustic ceiling 

tiles, etc. ‐ calculations based on total materials cost for Div. 3‐10 (exemplary for 30%) 

2 + Credit 5 C Regional Materials, 10% (1 pt), 20% (2 pts)
Use products extracted, harvested or recovered, processed AND manufactured within 500 miles of project site ‐ 

calculations based on total materials cost for Div. 3‐10 (exemplary for 30%) 

1 + Credit 6 C Rapidly Renewable Materials, 2.5%
Use products made from plants typically harvested within ten‐year cycle or shorter ‐ consider bamboo, wool, cotton 

insulation, agrifiber, linoleum, wheatboard, strawboard, cork, etc. (exemplary for 5%)

1 + Credit 7 C Certified Wood 

Minimum 50% of wood must be FSC certified ‐ based on total wood material cost only (exemplary for 95%)

Yes No Avail ExP

3 0 15 Indoor Environmental Quality

Y 0 Prereq 1 D Minimum IAQ Performance

Meet ASHRAE 62.1‐2007 minimum outdoor air ventilation rates

Y 0 Prereq 2 D Environmental Tobacco Smoke (ETS) Control
No smoking in building or within 25' of all entries, outdoor air intakes and operable windows OR separate 

designated smoking rooms with direct outside exhaust, deck‐to‐deck partitions and negative pressure

1 Credit 1 D Outdoor Air Delivery Monitoring
CO2 sensors (in spaces with greater than 25 people per 1000 sf / less than 40 sf per occupant) AND direct outdoor 

airflow measurement devices

1 Credit 2 D Increased Ventilation

30% beyond ASHRAE 62.1‐2007 minimum outdoor air ventilation rates

1 1 Credit 3.1 C Construction IAQ Management Plan, During Construction
Contractor to develop & implement IAQ Plan based on SMACNA guidelines AND protect stored & installed 

absorptive materials from moisture damage AND use MERV 8 filters at each return air grille if air handlers used 

during construction AND replace all filters immediately prior to occupancy
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1 1 Credit 3.2 C Construction IAQ Management Plan, Before Occupancy

Building flush‐out (14,000 cu.ft. of outdoor air per sf) while maintaining at least 60°F and less than 60% relative 

humidity OR occupancy after partial flush‐out (3,500 cu.ft. per sf) while continuing flush‐out OR air quality testing

1 Credit 4.1 C Low‐Emitting Materials, Adhesives & Sealants
VOC limits for site‐applied interior adhesives, sealants and sealant primers (SCAQMD Rule 1168) and aerosol 

adhesives (GS‐36)

1 Credit 4.2 C Low‐Emitting Materials, Paints & Coatings
VOC limits for site‐applied interior paints, coatings and primers (GS‐11: flats 50 g/L; non‐flats 150 g/L), anti‐

corrosive and anti‐rust paints applied to interior ferrous metal substrates (GS‐03: 250 g/L) and wood finishes, floor 

coatings, stains, etc. (SCAQMD Rule 1113)

1 Credit 4.3 C Low‐Emitting Materials, Flooring Systems
Requirements for interior carpet (CRI Green Label Plus), carpet cushions (CRI Green Label), carpet adhesives (EQ 

Credit 4.1 VOC limit of 50 g/L), hard surface flooring (FloorScore), concrete / wood / bamboo / cork finishes 

(SCAQMD Rule 1113) and tile setting adhesive / grout (SCAQMD Rule 1168)
1 Credit 4.4 C Low‐Emitting Materials, Composite Wood & Agrifiber Products

No composite wood products or laminating adhesives with added urea‐formaldehyde resins (on‐site and shop‐

applied) 

1 Credit 5 D Indoor Chemical & Pollutant Source Control
10' entryway system at regularly used entries AND direct exhaust (0.50 cfm/sf) w/ neg. pressure (5 Pa avg, 1 Pa w/ 

closed doors) AND self‐closing doors & hard lid clg where gas/chemicals used AND install MERV 13 filters at 

regularly occupied spaces (return & outdoor air) AND containment for hazardous liquid waste from chem. mixing 

(janitor, housekeeping, labs, etc.)

1 Credit 6.1 D Controllability of Systems, Lighting 
Controls for 90% occupants (individual task lighting in open work spaces) AND lighting system controllability for all 

shared multi‐occupant spaces

1 Credit 6.2 D Controllability of Systems, Thermal Comfort
Temperature controls for 50% of occupants (including open work spaces) AND controls for all shared multi‐

occupant spaces

1 1 Credit 7.1 D Thermal Comfort, Design

Meet ASHRAE 55‐2004, Thermal Comfort Conditions for Human Occupancy

1 Credit 7.2 D Thermal Comfort, Verification 
Achieve credit above AND implement occupant survey with corrective action AND install permanent monitoring 

system

1 + Credit 8.1 D Daylight & Views, Daylight 75% of Spaces
For all regularly occupied areas: computer simulation (daylight illumination level 25 fc to 500 fc) OR calculated 

prescriptive daylight zone ratio (VLT x WFR = 0.150 to 0.180) OR measurement of indoor light level (25 fc) AND 

glare control required for all options

1 + Credit 8.2 D Daylight & Views, Views for 90% of Spaces
Vision glazing between 2'‐6" and 7'‐6" AFF for 90% of all regularly occupied spaces ‐ demonstrated by horizontal 

(section) view and plan view

Yes No Avail ExP

1 0 6 Innovation & Design Process

1 Credit 1.1 D Innovation in Design or Exemplary Performance

TBD

1 Credit 1.2 D Innovation in Design or Exemplary Performance

TBD

1 Credit 1.3 D Innovation in Design or Exemplary Performance

TBD

1 Credit 1.4 D Innovation in Design

TBD

1 Credit 1.5 D Innovation in Design 

TBD

1 1 Credit 2 C LEED
® Accredited Professional

At least one principal participant of the project team shall be a LEED AP (include copy of certificate)

Yes No Avail ExP

4 1 6 Regional Priority Credits (project zip code: 40121)

1 1 Credit 1.1 D Regional Priority:  

EAc1 Optimize Energy Performance (30% new / 26% existing)

1 Credit 1.2 D Regional Priority:  

EAc2 On‐Site Renewable Energy (1% Renewable Energy)

1 1 Credit 1.3 D Regional Priority: 

IEQc7.1 Thermal Comfort ‐ Design

1 1 Credit 1.4 D Regional Priority:  

SSc4.1 Alternative Transportation ‐ Public Transportation Access
Site does not meet public transportation 

access requirements.

1 1 Credit 1.5 D Regional Priority: 

SSc6.1 Stormwater Design ‐ Quantity Control

1 1 Credit 1.6 D Regional Priority:  

WEc3 Water Use Reduction (40% Reduction)
Yes No Avail ExP

24 26 Project Totals  (pre‐certification estimates)

Certified 40‐49 points   Silver 50‐59 points   Gold 60‐79 points   Platinum 80‐110 points

112
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APPENDIX M 
 

LEED Owner’s Project Requirements 
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APPENDIX N 
 

LEED Requirements for Multiple Contractor Combined Projects 
 
 
 

(NOT USED) 
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APPENDIX O 
 

LEED Strategy Tables 
 
 
 

(NOT USED – SEE APPENDIX L) 
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APPENDIX P 

LEED Registration of Army Projects 

15 April 2010 

 
Number of Registrations 
Each building must be registered separately, except multiple instances of a standard building on a shared site may 
be registered as a single project.  If a single registration for multiple buildings is chosen, all buildings under the 
single registration must earn exactly the same points. Do not register buildings that are exempt from a specific 
LEED achievement requirement.  
 
Typical Registration Procedure 
1. Login, complete the online registration form (see guidance below) at the GBCI LEED Online website 
http://www.gbci.org/DisplayPage.aspx?CMSPageID=174 and submit it online. 
2. Pay the registration fee via credit card (USACE staff: credit card PR&C is funded by project design or S&A 
funds). 
3. GBCI will follow up with a final invoice, the LEED-online passwords and template information. 
4. The individual who registers the project online is, by default, the Project Administrator. 
 
 
Completing the Registration Form 
 
BEFORE YOU BEGIN: 
Create a personal account with USGBC if you do not have one. 
You will need the following information: 
Project name as it appears in P2 (obtain from USACE Project Manager) 
Building number/physical address of project 
Zip code for Installation/project location 
Anticipated construction start and end dates 
Total gross area all non-exempt buildings in registration  
Total construction cost all non-exempt buildings only (see Project Details Section instructions below) 
 

ACCOUNT/LOGIN INFORMATION  
1. The person registering the project must have an account with USGBC (login and password) to complete the 
form. Go to http://www.gbci.org/ , click on “register a project” at the drop-down menu for project certification (at the 
top of the page) and select “register now for LEED 2009” to start the project registration process. If you have an 
account, login with your email address and password and select “register new project” to proceed. If you do not 
have an account, you may select “register a new account” and follow the instructions. It is recommended that you 
create an account separately on the USGBC website before you start the form. IMPORTANT: USACE team 
members are members of USGBC and are eligible for Member prices. USACE team members registering projects 
should be sure to include the USACE Corporate Access ID in their personal account profile (if you do not have it 
contact richard.l.schneider@usace.army.mil or judith.f.milton@usace.army.mil  for the number). 
2. The Account/Login Information section is filled out by the person registering the project. It may be a Contractor or 
a USACE staff member.  
 

ELIGIBILITY SECTION 
Follow directions (accepting the terms and conditions)  
Review your profile information and make corrections if needed 
 

RATING SYSTEM SELECTION SECTION 
Select single project registration and I know which rating system.  
Select the rating system - currently only LEED-NC and LEED for Homes are approved for Army use without special 
approval. 
LEED Minimum Program Requirements: select YES  
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RATING SYSTEM RESULTS SECTION 

Confirm selected rating system.   
 

PROJECT INFORMATION SECTION  
Project Title: Begin the project title with a one-word identifier for the Installation. Do not include the word “Fort”. 
After this match the project name used in P2 (contact the USACE Project Manager for this information) and identify 
the building being registered. Example: “Stewart 4th IBCT - DFAC”. 
Project Address 1 and 2: This is the physical location of the project. Provide building number, street address, 
block number or whatever is known to best describe the location of the project on the Installation. 
Project City: Installation Name 
State, Country, Zip Code: Self-explanatory 
Anticipated Construction Start and End Dates: Self-explanatory – give your best guess if unknown. Note that 
required data entry format is: 1 or 2 digit month/1 or 2 digit date/4 digit year (example 3/23/2010) 
Gross Square Footage: Provide total area all buildings in LEED project. Exclude the area of any buildings that are 
exempt from the LEED achievement requirement (for example, exclude an unconditioned storage shed to be 
constructed with a barracks complex).   
Is Project Confidential: Indicate NO except, if project has security sensitivity (elements that are FOUO or higher 
security), indicate YES. 
Notification of Local Chapter: Indicate NO unless Government/USACE Project Manager requests you to indicate 
YES. 
Anticipated Project Type: Select the most appropriate option from the drop-down menu. 
Anticipated Certification Level: Select the applicable option from the drop-down menu (Silver is the usual level). 
 
 
 PROJECT OWNER INFORMATION SECTION 
Project Owner First Name, Last Name, email, phone, address: The Project Owner is the USACE Project 
Manager. Obtain this info from the USACE Project Manager. 
Organization: U.S. Army Corps of Engineers. This field MUST be completed this way because it will be used as a 
search field by higher HQ to find all USACE registered projects. You may supplement it with district name at the end 
but DO NOT revise or use an acronym. 
May we publish Owner information: Indicate NO 
Owner Type: Pick Federal Government from drop-down menu.  
Project Owner Assertion: Check the box 
 
 PAYMENT INFORMATION 
Self-explanatory 
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APPENDIX Q 
REV 2.1 – 30 SEP 2010 
AREA COMPUTATIONS 

 
 
Computation of Areas: Compute the “gross area” and “net area” of facilities (excluding family 
housing) in accordance with the following subparagraphs: 
 
(1) Enclosed Spaces: The “gross area” is the sum of all floor spaces with an average clear 
height ≥6’-11” (as measured to the underside of the structural system) and having perimeter walls 
which are ≥4’-11”. The area is calculated by measuring to the exterior dimensions of surfaces and 
walls. 
 
(2) Half-Scope Spaces: Areas of the following spaces shall count as one-half scope when 
calculating “gross area”: 

 Balconies 

 Porches 

 Covered exterior loading platforms or facilities 

 Covered but not enclosed spaces, canopies, training, and assembly areas 

 Covered but not enclosed passageways and walks 

 Open stairways (both covered and uncovered) 

 Covered ramps 

 Interior corridors (Unaccompanied Enlisted Personnel Housing Only) 
 
(3) Excluded Spaces: The following spaces shall be excluded from the “gross area” calculation: 

 Crawl spaces 

 Uncovered exterior loading platforms or facilities 

 Exterior insulation applied to existing buildings 

 Open courtyards 

 Open paved terraces 

 Uncovered ramps 

 Uncovered stoops 

 Utility tunnels and raceways 

 Roof overhangs and soffits measuring less than 3’-0” from the exterior face of the 
building to the fascia 

 
(4) Net Floor Area: Where required, “net area” is calculated by measuring the inside clear 
dimensions from the finish surfaces of walls. If required, overall “assignable net area” is 
determined by subtracting the following spaces from the “gross area”:  

 Basements not suited as office, special mechanical, or storage space 

 Elevator shafts and machinery space 

 Exterior walls 

 Interior partitions 

 Mechanical equipment and water supply equipment space 

 Permanent corridors and hallways 

 Stairs and stair towers 

 Janitor closets 

 Electrical equipment space 

 Electronic/communications equipment space 
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CONTRACT NUMBER DELIVERY ORDER

WT Extra Small Company Headquarters - Fort Knox, KY
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00 72 00 52.236-13 Accident Prevention Plan X X X
00 73 00 1.11 Dev. From Accept. Design. No Deviation from Contract X X X X
00 73 00 1.11 Dev. From Accepted Design - Deviates from Contract X X X X
00 73 00 1.17 Supplemental Price Breakdown X X X
00 73 00 1.18 SSHO Qualifications X X X
01 10 00 5.2.3.1 (if concrete pavement) Joint Layout Plan with design X X
01 10 00 5.5.2 Building Envelope Sealing Performance Testing X X X
01 10 10 *** Tests as Req by Codes - DOR Develops Test Program X X X X
01 10 00 5.8.3 BAS Review Information X X X X X
01 10 00 5.8.3 BAS Performance Verification Test X X X X
01 10 00 5.8.4 Testing Adjusting and Balancing X X X X
01 10 00 5.8.5 Commissioning X X X X
01 10 00 6.15 Environmental As Required for Site Specific X X X X
01 10 00 6.16 Permits as required for Site specific X X X X
01 10 00 5.10.2 Fire Protection Tests X X X X X

01 32 01.00 10 3.4.1 Preliminary Project Schedule X X X
01 32 01.00 10 3.4.2 Initial Project Schedule X X X
01 32 01.00 10 3.4.3 Design Package Schedule X X X
01 32 01.00 10 3.6.1 Periodic schedule updates from the Contractor X X X
01 32 01.00 10 3.7 Time Extension Request (Schedule) X X X

01 33 00 1.8 Submittal Register - DOR Input Required X X X X
01 33 00 1.8 Submittal Register Updates (Design Packages, etc.) X X X X
01 33 00 1.3.1 Substitution of Manuf or Model  Named in Proposal X X  X X X
01 33 16 1.2 Identify Designer(s) of Record X X X
01 33 16 1.1.2 / 3.2.4 Fast Track Design Package(s) X X X X
01 33 16 1.2 Identification of all Designers of Record X X X
01 33 16 3.2.1 Site and Utility Des Package, incl. Substantiation X X X X
01 33 16 3.2.2/3.5 Interim Des Subm Package(s), incl. Substantiation X X X X

01 33 16 3.5.1 Drawings X X X X

01 33 16 3.5.2.2 Sitework Design Analyses X X X X

01 33 16 3.5.2.3 Structural Design Analyses X X X X

01 33 16 3.5.2.4 Security Design Analyses X X X X

01 33 16 3.5.2.5 Architectural Design Analyses X X X X

01 33 16 3.5.2.6 Mechanical Design Analyses X X X X

01 33 16 3.5.2.7 Life Safety Design Analyses X X X X

01 33 16 3.5.2.8 Plumbing Design Analyses X X X X

01 33 16 3.5.2.9 Elevator Design Analyses (as Applicable) X X X X

01 33 16 3.5.2.10 Electrical Design Analyses X X X X

01 33 16 3.5.2.11 Telecommunications Design Analyses X X X X

01 33 16 3.5.2.12 Cathodic Protection Design Analyses X X X X

01 33 16 3.5.3 Geotechnical Investigations and Reports X X X X

01 33 16 3.5.4 LEED Submittals X X X X

01 33 16 3.5.5 Energy Conservation Documentation X X X X

01 33 16 3.5.6 Specifications X X X X
01 33 16 3.5.7 Building Rendering X X X X
01 33 16 3.2.4/3.7 Final Des Submittal Package(s), incl. Substantiation X X X X
01 33 16 3.7.5 DD Form 1354 (Transfer of Real Property) X X X
01 33 16 3.7 Independent Technical Review X X X X
01 33 16 3.2.5/3.8 Design Complete Submittal Package(s) X X X X
01 33 16 3.3.3 Design and Code Review Checklists X X X X
01 33 16 A-2.0 SID - Interim and Final (as applicable) X X X X X
01 33 16 B-2.0 FFE (as Applicable) X X X
01 33 16 F-3.1.3 BIM Model and data X X X X

01 45 04.00 10 3.2 Design and Construction QC Plan X X X
01 57 20.00.10 1.2 Environmental Protection Plan X X X
01 78 02.00 10 1.2.1 Final as-Built Drawings/ BIM Model X X
01 78 02.00 10 1.2.3.11 Non-Hazardous Solid Waste Diversion Reports X X X
01 78 02.00 10 1.2.7 Provide final as-built CADD and BIM Model files X X X
01 78 02.00 10 1.2.9 Provide scans of all other docs in Adobe.pdf format X X X
01 78 02.00 10 1.3.1 Equip-in-Place list of all installed equip and cost X X X
01 78 02.00 10 1.3.2 Data on equip not addressed in O&M manuals X X X
01 78 02.00 10 1.3.3 Final as-built specs - electronic files X X X
01 78 02.00 10 1.4.2.1 Warranty management plan -  FAR 52.246-21 X X X
01 78 02.00 10 1.4.2.1 Certificates of Warranty for extended warranty items X X X
01 78 02.00 10 1.4.2.1 Contractor's POCs for implementing warranty process X X X
01 78 02.00 10 1.4.2.1 List of each warranted equip, item, feature or system X X X
01 78 02.00 10 1.5 See also Section 01 10 00 par. 5.8.4 and 5.8.5 X X X
01 78 02.00 10 1.6.1.2 Equipment O&M Manuals - 1 electronic / 2 hard copies X X X
01 78 02.00 10 1.7 Field Training DVD Videos X X X
01 78 02.00 10 1.8 Pricing of CF/CI and GF/CI Property X X X
01 78 02.00 10 1.11 List of Completed Cleanup Items X X X
01 78 02.00 10 1.12 Interim Form DD 1354 X X X

Appendix T A. 1 Life Cycle Analysis for Light Level Tuning X X X X
Appendix T A. 4. Lif Cycle Analysis Automated Sahing. X X X X
Appendix T B.1. Qualifications of Testing Agent X X X X
Appendix T B. 1. Functional area Lighting Control Tests X X X X

TYPE OF SUBMITTAL

RMS SUBMITTAL REGISTER INPUT FORM

RMS INPUT FORM 4288A Export to RMS in CSV(MS-DOS) (*.csv) Format Note:  Reviewing Office Optional

CLASSIFICATION REVIEWING OFFICEButton <-----Right click for Instructions
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APPENDIX AA 
 

Installation Architectural Themes 
 

The following excerpt is taken from  
“The Army Installation Design Guide” for Fort Knox, KY 
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 Fort Knox Installation Design Guide  8- 1 

 

 
8.1.  INTRODUCTION  

This section describes the design characteristics 
established for each of the post’s visual themes 
and zones and summarizes the structural ele-
ments of building types within each zone. It also 
provides standards and guidance for building 
components, such as entrances and service ar-
eas, and information on other topics related to the 
design, maintenance and construction of buildings. 

8.2. BUILDING CHARACTERISTICS 

Building design characteristics were developed for 
each theme’s visual zones. These characteristics 
were based on the existing conditions identified by 
the design team during the survey of each visual 
zone. 

8.2.1 Historical Visual Theme 

The Historical theme applies to the following visual 
zones: Housing, Administrative, Ceremonial, Sup-
port, Industrial, and School. 

 

Administrative Visual Zone. The buildings within 
this zone consist of two primary types: one story 
masonry and multi floor structural masonry with 
brick veneer construction. During the visual analy-
sis of the zone, the following observations were 
noted by the design team: 

Current Conditions 

 The primary buildings are located around 
the parade ground near the garrison head-
quarters building. 

 Most of the buildings within the headquar-
ters complex are brick-veneer construction 
(Figure 8.1). 

 The IM building construction contrasts with 
the Historical building elements. 

 All buildings are in a good state of repair.  
 Entrances are clearly defined. 
 The theater façade is in poor condition. 
 There are several roofing shingle colors on 

the buildings. 
 Accessible entries are located at the rear of 

the buildings. 
 
 

Based on the survey team’s field work, the follow-
ing characteristics were developed for the build-
ings within the Administrative Visual Zone: 

 
Figure 8-1 Building 1110 is located in the Historical 
Theme, Administrative Visual Zone. 

Building Characteristics 

 Medium to steep sloped roof construction is 
standard. (5:12 to 9:12) 

 The windows and doors are arranged in a 
symmetrical configuration. 

 Dark red/brown brick veneer finishes are 
used for the facades of the buildings. 

 Pre-finished metal trim has been installed in 
place of painted wood. 

 Historically accurate metal window and door 
units have been installed. 

 The roofing materials consist of orange ar-
chitectural composite shingles or clay tile. 

 

Ceremonial Visual Zone. The buildings within 
this zone consist of one primary type: raised 
weatherproof viewing stands with structural roofs 
for shading. (Figure 8.2) During the visual analy-
sis, the following observations were noted by the 
design team: 

Current Conditions 

 Structures have sloped or low-sloped roof 
systems. 

 The viewing structures are open air steel 
and masonry construction. 

 The structures are new.  
 The structures have elevated seating above 

grade for view of parade field. 

8. BUILDING DESIGN STANDARDS 
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8- 2  Fort Knox Installation Design Guide  

 The structures contrast with surrounding 
buildings. 

 
Fig 8-2  The Ceremonial Visual Zone Reviewing Stands 
on Brooks Field. 

Building Characteristics 

 The building structures have sloped or low-
sloped roof systems. (1/2:12 to 3:12) 

 Weather resistant construction materials 
have been used on the structures. 

 The buildings are located at the perimeter of 
parade field and are one story construction. 

 The building finishes require minimal main-
tenance. 

 Pre-finished columns and masonry are the 
predominant structural materials. 

 

Community Support Visual Zone. The buildings 
within this zone consist of two primary types: multi 
floor brick and single story brick veneer (Figure 
8.3). During the visual analysis, the following ob-
servations were noted by the design team: 

Current Conditions 

 The structural appearance of the buildings 
is satisfactory. 

 Buildings are sited on the outer edge of the 
Historical Theme Visual Zone.  

 The Buildings are located in several differ-
ent locations in the visual zone. 

 The building entrances are located near 
primary parking areas. 

 Similar construction and materials use as 
found in the Administrative and Ceremonial 
Visual Zones. 

Building Characteristics 

 Red brick veneer is the predominant exte-
rior finish material. 

 The roofs are medium slope (4:12 to 6:12). 
 Clay tile or Architectural shingle roofing are 

the two roofing types used. 
 The main entrances are well identified. 
 Painted or pre-finished trim is used in place 

of painted wood. 
 Copper gutter and downspouts are main-

tained or replaced with pre-finished metal. 

 
Fig 8-3  Community Support Visual Zone, Church Build-
ing Number 1173. 

 

 Housing Visual Zone. The buildings within this 
zone consist of one- and two-family, two-story 
dwelling units without attached carport (Figure 
8.4). Each dwelling unit has a well defined front 
entrance, rear entrance and a basement. Du-
plexes share a party wall separation between the 
units. During the visual analysis, the following ob-
servations were noted by the design team:  

Current Conditions 

 The Original construction dates to the 
1930s and the buildings are well preserved. 

 All of the units are sited in close proximity to 
the Headquarters and Administrative build-
ings. 

 Architectural shingles have been installed 
as replacement for the original clay tile. 

 The main entrances to the units are clearly 
identified. 

 White colored doors, windows and trim ma-
terials have been maintained.  
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 Fort Knox Installation Design Guide  8- 3 

 There are limited construction sites avail-
able for future development within each 
housing area. 

 The units are in their original configurations 
for the most part and have not been parti-
tioned into smaller individual facilities. 

 The Housing units have discrete vehicle ac-
cess at building rear entrances. 

 
Based on the survey team’s field work, the follow-
ing characteristics were developed for the build-
ings within the Family Housing visual zone:  

 
Figure 8-4 Single Family Dwellings are located within 
the Historical Theme, Housing visual zone. 

Building Characteristics 

Renovation and construction on new or existing 
buildings shall include the following: 

 Architectural shingles are used on Medium 
to steep sloped roofs if replacing the original 
clay tile shingles (5:12 to 9:12). 

 The buildings use red brick veneer for the 
exterior walls and pre-finished metal or 
painted wood trim for fascia and window de-
tailing. 

 Primary entries to the houses are identified 
by a formal system of steps with hand rail-
ings. 

 Modern window and door fenestration com-
ponents are compatible with the historic 
context. 

 Copper gutter and downspouts are being 
replaced with pre-finished metal systems. 

 

Industrial Visual Zone. The buildings within this 
zone consist of one primary type: single story, 

multi bay, slope roof, clear span, and brick ma-
sonry construction (Figure 8.5). During the visual 
analysis, the following observations were noted by 
the design team: 

Current Conditions 

 The industrial buildings are clustered within 
one location near the old fire station. 

 The buildings are concrete and with truss 
roofing construction. 

 There are large access doors on the vehicle 
bays. 

 Unsightly foam roofing material has been 
sprayed on the building roof systems. 

 Buildings are minimally screened from view 
of the Administration buildings across 9th 
Cavalry Regiment Drive. 

 The buildings are linear in design suitable 
for vehicle access and servicing. 

 
Figure 8-5.An Industrial building located near the old fire 
station in the Industrial Visual Zone. 

Building Characteristics 

 Concrete masonry walls compliment the red 
brick exterior walls. 

 Pre-finished metal panels are used for wall 
opening infill. 

 New roofing shall be standing seam metal 
or Architectural shingles on medium slope 
roofs. (4:12 to 6:12) 

 

School Visual Zone. The buildings within this 
zone consist of two primary types: single story, red 
brick, flat roof, masonry construction and sloped 
roof brick veneer masonry construction (Figure 
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8- 4  Fort Knox Installation Design Guide  

8.6) During the visual analysis, the following ob-
servations were noted by the design team: 

Current Conditions 

 The buildings within the complex are con-
nected by covered walkways. 

 Brick masonry veneer is the dominant wall 
finish material. 

 Infill panels for old windows are used in 
place of masonry or brick infill. 

 Roof top equipment is visible from street 
views. 

 
Figure 8-6. A Typical Classroom Building located at 
Kingsolver Grade School. 

Building Characteristics 

 Brick veneer walls are red/brown which 
compliment the other nearby buildings in 
the Historical Theme Zone. 

 Sloped roofs should be architectural shin-
gles or standing seam metal roofing. 

 Pre-finished energy efficient glazing sys-
tems should be used in place of the infill 
panels. 

 Replacement windows and doors shall be 
pre-finished metal with energy efficient glaz-
ing. 

 Maintain unobstructed roof drainage sys-
tems. 

 

8.2.2 Installation Support Theme 

The Installation Support theme is applicable to the 
following visual zones: Commercial, Gates, Hospi-
tal, Recreation, Schools, Troop Housing, 
Open/Future Development, and Industrial. 

Commercial Visual Zone. The buildings within 
the Commercial visual zone consist of one story 
and multi-story masonry buildings. During the vis-
ual analysis, the following observations were 
noted by the design team. (Figure 8.7) 

Current Conditions 

 The buildings are masonry and structural 
steel construction. 

 The typical building types are convenience 
store and large commercial retail construc-
tion. 

 Roof top equipment is not screened at the 
PX and commissary.  

 The roofing configuration consists of low 
slope or flat roofs. 

 The exterior material finishes consist of 
brick or concrete with pre-finished metal 
panels. 

 The main building entrances are poorly 
identified. 

Building Characteristics 

 Rooftop mechanical screen systems should 
be placed in front of visible roof top equip-
ment. 

 Energy efficient glazing should be used for 
store front window and door units. 

 Standing seam metal roofing should be in-
stalled in low slope areas and built up roof-
ing systems in flat roof areas. 

 The primary entrances should be clearly 
identified by a canopy, shading device, or 
façade treatment. 

 Typical materials include pre-finished metal 
panels and brick or concrete masonry.  

 
Figure 8-7. Typical Construction for Convenience Store 
Shopette Located on Wilson Road. 
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Gate Visual Zone. The primary structures within 
this visual zone are the Access Control Points 
(ACP). Fort Knox’s gates are located at the main 
entrance on Bullion Road, Wilson Road ACP, 
Brandenburg Gate, and Main Range Road ACP. 

Current Conditions 

 The main ACP is new construction (Figure 
8-8). 

 The predominant features of the ACP are 
large canopies and multiple covered vehicle 
lanes with metal columns. 

 The new ACP has standing seam metal 
roofing. 

 The Wilson Gate ACP is non-standard and 
constructed primarily from pre-engineered 
steel structures clad in metal panels. 

 

Figure 8-8 The ACP at the main gate on Bullion Boule-
vard is Visually Pleasing. 

Building Characteristics 

 The main gate Access Control Point (ACP) 
material palette should be used for renova-
tions of the older gates. 

 Install a sloped roofing system for uniform 
appearance on all ACPs (4:12 to 6:12). 

 Pre finished metal panel roofing and trim 
should be used with masonry veneer con-
struction. 

 
 

Hospital Visual Zone. The buildings within the 
Hospital area are single and multi-floor masonry 
and structural steel construction. 

Current Conditions 

 Ireland Hospital is the dominant focal point 
in this vicinity of Fort Knox (Figure 8.9). 

 The hospital building is surrounded by one 
and two story medical support facilities limit-
ing horizontal expansion. 

 Building construction consists of masonry 
construction with flat or low slope roofing 
systems. 

 The hospital building entrances are not 
clearly identified. 

 
Figure 8-9 Ireland Hospital Building Main Entrance. 

Building Characteristics 

 The main entry should be well defined and 
visible from the parking area. Install a can-
opy or façade treatment. 

 Place a screening system around service 
buildings, trash containers, and mainte-
nance facilities. 

 Place complimentary building façade treat-
ment on the large expanse of plain walls on 
the front side of the hospital walls. 

 

 

Recreational Visual Zone. The buildings within 
these visual zones are located at the golf course 
and at the Patton Museum. The buildings are sited 
near large open areas and near main roads. 

Current Conditions 

 Buildings at the golf course consist of ma-
sonry construction with sloped metal roof-
ing. 
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 The Patton Museum is tilt wall concrete con-
struction with flat roof system. 

 The golf course has a clearly identifiable 
main entry. 

 The museums main entry is somewhat ob-
scured with shrubbery and outside equip-
ment displays. 

 The golf course building is new construction 
(Figure 8.10). 

 The museums exterior building envelope 
appears to be in good condition. 

 The facilities in this zone require the capac-
ity to handle large numbers of people at 
their main entrances. 

 
Figure 8-10 The Golf Course Club House on Bullion 
Boulevard. 

Building Characteristics 

 The new club house building design should 
be used for all the buildings in the golf 
course area. 

 Clearly identify the main entrance into the 
main buildings in this zone. 

 Screen roof top equipment from view at the 
Patton Museum. 

 Apply a façade treatment to the tilt wall con-
crete construction on the Patton Museum. 

 

Community Schools Visual Zone. The buildings 
within these visual zone areas are located primar-
ily on the south and west side of Fort Knox. The 
school grades taught are K-12. For the most part, 
the buildings have been incrementally added to as 
required. Fort Knox High School contains the old-
est buildings in this zone. (Figure 8.11) 

Current Conditions 

 Buildings at the Fort Knox High School 
complex include several academic architec-
tural styles and construction. 

 There are many sub-standard buildings lo-
cated at Fort Knox High School. 

 The main entry to Fort Knox High School is 
poorly defined. 

 There is no connectivity between the build-
ings at Fort Knox High School complex. 

 McDonald Junior High School is new con-
struction. 

 The Van Voorhis School Complex is well 
sited within a large open space allowing for 
horizontal expansion. 

 

 
Figure 8-11  The Performing Arts Center located near 
Fort Knox High School. 

Building Characteristics 

 Buildings in the school visual zone are low 
slope or flat roof systems ( 1/2:12 to 2:12). 

 Masonry and steel building structural con-
struction is typical.  

 Brick veneer building façade finishes are 
typical. 

 Rooftop equipment and trash containers 
should be screened. 

 

Family Housing Visual Zone. The buildings 
within this visual zone are primarily family resi-
dences. Family housing is included for reference 
only and is part by the Residential Community Ini-
tiatives (RCI) regulations. A definitive study of fam-
ily housing is beyond the scope of this document. 
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The housing areas are located in the southern and 
western portions of Fort Knox.  

Current Conditions 

 Buildings within this visual zone are single 
story and two story single and multifamily 
housing units. 

 The Prichard Place housing area contains 
new single family housing. 

 New housing construction is in the final 
stages of completion near the Wickam 
Guest House Complex (Figure 8.12). 

 Many of the multi-family housing units in the 
Van Voorhis housing area require repair 
and maintenance. 

  

 
Figure 8-12   New Single Family Housing near the 
Wickam Guest House Complex. 

Building Characteristics 

 Covered by RCI. 
 

 

Open/ Future Development Visual Zone. The 
buildings within this visual zone are in poor condi-
tion. These areas are located predominately near 
the Wilson Gate, around the hospital, along the 
railroad tracks in the old warehouse area, and 
north of the airport. 

Current Conditions 

 Buildings in the old warehouse area located 
near the main gate are identified for demoli-
tion. Many are in poor condition (Figure 
8.13). 

 The Open/ Future Development Visual 
Zone areas near the traffic circle appear to 
be in average to good condition. 

 
Figure 8-13   Old World War II Warehouse Buildings 
near the Main Gate. 

Building Characteristics 

 Old WW II wood and masonry warehouse 
buildings in deteriorated condition and 
should be removed to make space for new 
construction. 

 Buildings near the Fort Knox traffic circle 
are in good condition but require building 
façade treatments.  

 Buildings near the Fort Knox traffic circle 
require standardized roofing finishes on 
sloped roofs. 

 

Industrial Visual Zone. The buildings within this 
visual zone are located at the Regional Correc-
tional Facility and the second location west of Wil-
son Road between Spearhead Division Avenue 
and Ninth Cavalry Regiment Avenue. The Correc-
tional Facility off of Gold Vault Road is fenced. The 
second location, for the most part, was an indus-
trial area which has few buildings. There are sev-
eral newer buildings located off Radio Street (Fig-
ure 8.14). 

Current Conditions 

 The Regional Correctional Facility Buildings 
are masonry construction with flat roofs. 

 The RCF is located near a housing area. 
 Some WW II wood buildings remain in the 

industrial visual zone area. The area is 
mostly open space. 
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Building Characteristics 

 There is an area available for development 
between Radio Street and Wilson Road.  

 The pre-engineered metal building type 
construction with low sloped roof and brick 
veneer finishes is the typical construction 
type in this area. 

 The remaining wood WW II buildings should 
be removed. 

 

 
Figure 8-14   Typical Construction for Buildings in this 
Area: Vehicle  Maintenance Facility off of Radio Street. 
 

8.2.3 Troop Support Theme 

The Installation Support theme is applicable to the 
following visual zones: Community, Industrial, 
Recreation, Training, and Troop Housing. 

Community Support Visual Zone. The buildings 
within this zone consist of single floor flat roof fa-
cilities. (Figure 8.15) 

Current Conditions 

 Appearance of buildings is satisfactory. 
 Buildings are brick and pre-cast panel ve-

neer construction. 
 Mini Mall construction is typical light struc-

tural frame with metal joist flat roof system. 
 Store Front glazing systems are utilized. 
 Building 1507 is too close to the main street 

and is surrounded by a parking area. 
 No covered entry at the Mini Mall. 
 Unsightly shipping containers surround 

Building 2001, which is in need of renova-
tion and repair.  

 

 
Figure 8-15   The Mini Mall located near Eisenhower 
Avenue is Typical of New Construction. 

Building Characteristics 

 Brick veneer and concrete are the typical 
exterior wall finish materials. 

 Flat or low slope roof systems are used 
(1/2:12 to 2:12). 

 Well identified main entrances should con-
sist of canopy or shading structures. 

 Pre-finished metal trim, gutter and down-
spouts are typical. 

 Screen mechanical equipment and trash 
containers from view. 

 

Industrial Visual Zone. The buildings within this 
visual zone are primarily for the storage and main-
tenance of vehicles and equipment. 

Current Conditions 

 Large clear span building construction is 
typical. 

 The buildings are located on the perimeter 
of the installation near the training areas. 
The buildings have been positioned to be 
accessible from main roads and the training 
areas. 

 The buildings are horizontal and tall with 
large access doors (Figure 8.17). 

 The buildings are structural steel with flat or 
low slope roofing systems. 

 

Building Characteristics 

 Large clear span steel and masonry con-
struction with durable damage resistant fin-
ish materials should be used. 
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 Clearly identify the main entrances for vehi-
cles and personnel and keep them sepa-
rate. 

 Construct at a minimum low slope roof sys-
tems with sky lights for interior natural light-
ing (2:12 and greater). 

 
Figure 8-16   Typical Construction for Buildings in the 
Industrial Visual Zone for the Troop Support Theme. 

 

Recreational Visual Zone. The buildings within 
this visual zone are located at Kilianski Sports 
Complex and off of Garry Owen Regiment Boule-
vard.  

Current Conditions 

 The Kilianski Sports Complex buildings are 
new light construction brick veneer with 
sloped roof. 

 The Fitness Center Gymnasium located in 
Building 2341 is typical construction in this 
area of the zone (Figure 8.17). 

 Building 2341 is a two story brick veneer 
construction with flat or low slope roof. 

 All the buildings have accessible entrances 
for pedestrian traffic. 

 Sports complex is well designed for use. 
The buildings are sited for most efficient use 
during multiple sporting events. 

 Efflorescence on Fitness Center brick col-
umns and veneer is visually unattractive. 

 
 

 
Figure 8-17   Building 2341 Physical Fitness Center on 
Garry Owen Regiment Boulevard (top) and Kilianski 
Sports Complex building (lower). 
 

Building Characteristics 

 Masonry veneer with low to medium sloped 
roof Architectural shingle is typical for the 
Kilianski Sports Complex area. (2:12 to 
6:12) 

 Good building layout at the sports complex. 
 Water proofing is required to prevent the ef-

fects of efflorescence on brick veneer at the 
Fitness Center entry. 

 Install a brick façade with sloped roofing 
systems for new buildings in the area near 
the Fitness Center to be complimentary with 
the 16th Cavalry Barracks renovations. 

 

Training Visual Zone. The buildings within the 
Training visual zone consist of one story and mul-
tiple story masonry buildings. They are the primary 
classroom buildings at the core of the installation 
training mission. During the visual analysis, the 
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following observations were noted by the design 
team (Figure 8.18). 

Current Conditions 

 The buildings are masonry and structural 
steel construction. 

 Typical building types are academic and 
large industrial. 

 Roof top equipment is not screened. 
 Low slope or flat roof systems are present. 
 Main building entrances are not well identi-

fied. 
 Many existing buildings are undergoing 

building envelope upgrade and renovations. 
 Buildings in this zone are in close proximity 

to troop barracks.  

Based on the survey team’s field work, the follow-
ing characteristics were developed for the build-
ings within the Training visual zone: 

 

 
Figure 8-18   Typical Construction for Buildings in the 
Training Visual Zone for the Troop Support Theme: 
Boudinot Hall (top) and Harmon Hall (below). 

Building Characteristics 

 Existing building construction is concrete 
masonry with new EIFS wall finish system.  

 Steel and masonry clear span construction 
with masonry/ brick veneer is typical for 
large equipment training facilities. 

 Screen rooftop mechanical systems. 
 Install energy efficient storefront window 

and door systems. 
 Place a canopy or covering at primary en-

trances. 
 

Troop Housing Visual Zone. The buildings within 
this visual zone are primarily barracks and unac-
companied personnel quarters. They include dif-
ferent architectural styles located in: Disney Bar-
racks, Craig and Steindam Apartments, Ruffer 
Hall, Balcombe Barracks Complex (Figure 20), 
and old uninhabited WW II vintage wooden build-
ings. 

Current Conditions 

 Buildings within this visual zone are mostly 
two and three story barracks. 

 The Craig and Steindam facilities are 
apartment type design and construction. 

 Building renovation is underway at the 16th 
Cavalry and Disney Barracks areas (Fig. 
19). 

 

 
 
Figure 8-19   Typical Renovation of Existing Buildings in 
the Disney Barracks area include slope roof systems, 
new insulated windows and brick veneer. 

Section: Appendix AA W912QR-21920552 -0003

Thursday, August 16, 2012

Page 436 of 533



 Fort Knox Installation Design Guide  8- 11 

Building Characteristics 

 Repair and renovation of existing barracks 
units are in progress adding complimentary 
and durable exterior finishes. 

 Low to medium sloped architectural shingle 
roof systems with pre-finished metal trim are 
typical (2:12 to 6:12). 

 Add brick veneer to existing concrete and 
masonry structures in the Disney Barracks 
area. Install EIFS exterior wall finish to the 
16th Cavalry Barracks. 

 Demolish WW II barracks near the new din-
ing facility for possible new construction. 

 Utilize pre-finished metal fascia, trim, gutter 
and downspout materials on all exterior 
window and door systems. 

 Install complimentary building finishes on 
new construction in Balcombe Barracks, 
Ruffer Hall, and the Craig and Stiendam 
Apartments areas. 

 

 
Figure 8-20   Balcombe Barrack Complex with Brick ve-
neer and slope roof construction. 
 

8.2.4 Airfield Theme 

The Airfield theme is applicable to the following 
visual zones: Administrative and Flight Line. 

Administrative Visual Zone. The buildings within 
this zone consist of two primary types: aircraft 
hangars and single story warehouse and fire sta-
tion (Figure 8.21). During the visual analysis, the 
following observations were noted by the design 
team: 

Current Conditions 

 Buildings in this visual zone are clustered 
together on the southeastern side of the 
runway.  

 Foam insulation on several of the hangar 
buildings is unsightly. 

 The main hangar has similar design ele-
ments and finishes as the Historical theme 
visual zone. 

 The poor entry sequence into the main han-
gar building is confusing. 

 

 
Figure 8-21   Main Hangar and Terminal at Godman 
Army Air Field. 

Building Characteristics 

 Use finishes that are complimentary to the 
red brick veneer, typical of the main hangar 
building. 

 Remove the unsightly spray foam insulation 
on existing windows and exterior wall sur-
faces of several of the hangar buildings. 
Replace the insulation with pre-finished in-
sulation panels or wall systems. 

 Existing flat or arched roof structures re-
quire built up, single ply, or shaped pre fin-
ished metal roofing systems. 

 Install low to medium sloped roofing sys-
tems where possible (2:12 to 6:12). 
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 Develop an easily identifiable main entry 
into main hangar building from the vehicle 
parking area. 

 Replace existing corrugated metal siding 
and deteriorated wall finishes with pre-
finished metal wall panels or complimentary 
brick and masonry finishes. 

 

Flight Line Visual Zone. The buildings within this 
zone consist of equipment shelters and the air 
field control tower (Figure 8.22). 

Current Conditions 

 The control tower is in good condition. 
 The airfield is generally clear of obstacles. 

 
Figure 8-22   Control Tower and Out Buildings Near the 
Main Hangar at Godman Army Air Field. 

Building Characteristics 

 Masonry or concrete construction with pre-
finished metal panels is typical. 

 No construction above one story except for 
equipment, mechanical, and storage build-
ings other than the control tower. 

 

8.2.5 Range Theme 

The Range theme analysis is beyond the scope of 
this document and is not included in the analysis. 

 

8.3. STRUCTURAL CHARACTER 

Structural character varies depending upon the 
use of the structure and when it was built. Differ-
ence in character may also result when the char-
acter and scale of adjacent buildings or uses are 
ignored. Coordinating structural characteristics, 

such as form, compatible scales, massing, color, 
texture, materials, and fenestration, helps provide 
a consistent and coherent sense of order and 
place. 

Building entrances should be in a prominent loca-
tion. Service areas should be screened from view. 
All structures shall meet the requirements of 
ADAAG and UFAS for accessibility. Seismic 
evaluations for performance shall be conducted 
per TI 809-05. Historical buildings, landmarks and 
districts should be preserved and protected ac-
cording to NHPA and army regulations. 

Renovations and additions should be compatible 
with architectural character of any building being 
added to. Plazas and courtyards should be located 
as part of the primary entrance to a building. Build-
ing life cycle, energy and maintenance costs 
should be minimized through sustainable design 
principles. Building materials and color should be 
durable, low maintenance while encouraging a va-
riety of expression while reflecting the building’s 
function. 

Consult the following appendices for detailed in-
formation regarding colors, materials and sustain-
able building design requirements for LEED quali-
fication. 

(Appendix D- Sustainable Design- LEED) 

(Appendix K- Exterior Materials Chart)  

(Appendix L- Exterior Color Chart) 

 

8.3.1 Historical Theme 

Administrative Visual Zone. The buildings within 
this zone have a structural character which con-
sists of a two and three story, brick, with Architec-
tural shingle sloped roofs, pediment entries and 
quoins (Figure 8-23). The architectural style is 
Georgian Colonial Revival. During the visual 
analysis, the following observations were noted by 
the design team: 
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Figure 8-23 Typical Administrative Building Illustrating 
its Structural Character and Finishes: Headquarters 
Building. 

Form, Scale, Height and Massing 

 The buildings are human in scale. 
 The forms used are large.  
 Multi floor structures are consistent in height 

and the massing is linear in the Administra-
tive buildings adjacent to Brooks Field. 

Roof Shapes and Materials 

 Roofs are sloped gable and hip-type. 
 The roofing consists of either architectural 

composition shingles or clay tile. 
 The exterior walls are brick veneer.  
 Finish and trim materials are copper, pre-

finished metal, or painted wood. 

Fenestration 

 Windows and doors are arranged symmetri-
cally in a punched configuration. 

 Doors are located in the center or at the 
ends of the exterior walls and windows to 
either side (Figure 8.23). 

 Dormers break up the roof plane. 
 The formal entrance is identified with pedi-

ment and decretive stone work. 
 

Ceremonial Visual Zone. The buildings within 
this zone consist of one story open air grand-
stands with roofs (Figure 8-24). During the visual 
analysis, the following observations were noted by 
the design team: 

Form, Scale, Height and Massing 

 The buildings are human in scale. 
 The forms used are small. 
 One story height buildings with linear mass-

ing are typical. 

 
Figure 8-24. Ceremonial Visual Zone at Grandstand lo-
cated on the Edge of Brooks Field in front of Building 
1109. 

Roof Shapes and Materials 

 Roofs are sloped hip type (4:12 to 6:12) 
(Figure 8.24). 

 The roofing consists of either architectural 
or four-tab asphalt shingles. 

 The support structure is columns. 
 Finish and trim materials are pre-finished 

metal or vinyl. 

Fenestration 

 N/A 
 

Community Support Visual Zone. The buildings 
within this zone are one and two story masonry 
construction with sloped roofs (Figure 8-25). Dur-
ing the visual analysis, the following observations 
were noted by the design team: 

Form, Scale, Height and Massing 

 The buildings are human in scale. 
 The forms used are large. 
 The buildings are multi story in height with 

linear massing. 
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Figure 8-25. Community Support Visual Zone located in 
Building 203, U.S. Forces Command. 

 

Roof Shapes and Materials 

 Roofs are sloped gable and hip type.  
 The roofing consists of either architectural 

shingle or clay tile. 
 The roof system contains dormers. 

 

Fenestration 

 Windows and doors are arranged symmetri-
cally in a punched arrangement. 

 Doors are located in the center or at the 
ends of the wall with windows to either side. 

 The primary entrance is identified with pedi-
ment and decorative stone work. 

 

Housing Visual Zone. The buildings within this 
zone have a structural character consisting of one 
and a half and two story brick single family or du-
plex housing. The construction is complimentary to 
the Administrative and Community Support visual 
zones. During the visual analysis, the following 
observations were noted by the design team: 

Form, Scale, Height and Massing 

 These buildings are one and two story in 
height. 

 The structures are human in scale. 
 The buildings are vertical with a small foot-

print (Figure 8.26). 

 
Figure 8-26.  Johnson Housing Area illustrates the 
Structural Character and Finishes: Building 443. 

Roof Shapes and Materials 

 The roofing consists of either architectural 
or composition asphalt shingles. 

 Roofs are sloped gable and hip type. 
 Dormers are used on some of the units. 
 Pre-finished metal trim is preferred in place 

of painted wood. 

Fenestration 

 Windows and doors are arranged symmetri-
cally in a punched arrangement. 

 Some duplex units have covered entries. 
 

Industrial Visual Zone. The buildings within this 
zone have a structural character consisting of low 
profile linear commercial garage structures (Figure 
8-27). During the visual analysis, the following ob-
servations were noted by the design team: 

Form, Scale, Height and Massing 

 These buildings are single height, linear and 
narrow. 

 The structures are more human in scale. 

Roof Shapes and Materials 

 The roofs are sloped with a spray foam 
roofing system. 

 Roof vents at ridges allow air circulation. 

Fenestration 

 There are few windows and many large 
door openings. 

 Some openings have been infilled. 
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Figure 8-27. Typical Building in the Historical Theme, 
Industrial Visual Zone: Building 484. 

 

School Visual Zone. The buildings within this 
zone have a structural character consisting single 
story brick veneer with flat or low sloped roofs lo-
cated at Kingsolver Grade School. During the vis-
ual analysis, the following observations were 
noted by the design team: 

Form, Scale, Height and Massing 

 These buildings are generally one story in 
height. 

 The structures are more human scale. 
 The buildings are linear and low to the 

ground. 
 The gymnasium, Building 399, is double 

height. 

Roof Shapes and Materials 

 The roofs are flat and low slope type. 
 The gymnasium, building 399, has a metal 

roofing system (Figure 8-28). 

 
Figure 8-28. Building 399, Kingsolver Elementary 
School Gymnasium with metal roofing. 

Fenestration 

 Windows and doors are arranged symmetri-
cally in a punched arrangement. 

 Large windows have been infilled with pan-
els and smaller glazing systems. 

 
 

8.3.2 Installation Support Theme 

Commercial Visual Zone. The buildings within 
this zone have a structural character which con-
sists of one story brick retail construction (Figure 
8.29). During the visual analysis, the following ob-
servations were noted by the design team: 

Form, Scale, Height and Massing 

 The scale of the buildings is human. 
 The height varies up to two stories. 
 The buildings are linear and large footprint. 
 The buildings are non-symmetrical. 

Roof Shapes and Materials 

 The roofs are flat or low slope type. 
 Roof system is insulated built up or single 

ply. 
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Figure 8-29. Fort Knox PX Located near Commissary in 
Commercial Visual Zone. 

Fenestration 

 The windows are limited in number and size 
and placed high on the wall. 

 The entrances are large to allow for high 
volume pedestrian flow. 

 Storefront type entry type doors and win-
dows are typical. 

 

Entry Gates Visual Zone. The buildings within 
this zone, the ACP, consist of a double height can-
opy and a one story masonry security building 
(Figure 8-30).  During the visual analysis, the fol-
lowing observations were noted by the design 
team: 

 

Figure 8-30. Typical Gate (ACP) Construction. 

Form, Scale, Height and Massing 

 The scale of the buildings is human. 
 The height varies up to two stories. 

 The canopies are open plan with multiple 
vehicle lanes. 

 The buildings are structurally symmetrical. 

Roof Shapes and Materials 

 The Canopy roofs are sloped gable type 
with pre-finished standing seam metal roof-
ing. 

 Guard shacks are either under or beside the 
main canopy. 

Fenestration 

 The guard shacks have large well defined 
observation windows set in masonry con-
struction. 

 Guard shack doors are security type. 
 

Hospital Visual Zone. The buildings within this 
zone consist of the Ireland Hospital and one and 
two story medical support buildings. During the 
visual analysis, the following observations were 
noted by the design team: 

Form, Scale, Height and Massing 

 The scale of the buildings is monumental at 
Ireland Hospital. 

 The height is multi story. 
 The hospital building is vertical and large. 
 The buildings are non-symmetrical. 

 

 
Figure 8-31  Typical Structural Character and Finishes 
of the Ireland Hospital Building. 

Roof Shapes and Materials 

 The roofs are flat or low slope type. 
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 Roof system is insulated built up or single 
ply with internal gutters and scuppers. 

Fenestration 

 There are a large number of punched win-
dows on several of the hospital building 
faces.  

 Several of the windows openings are in a 
banded or ribbon configuration around the 
Ireland Hospital building. 

 There are few windows on the lower two 
story support buildings surrounding the 
main hospital building. 

 The doors are storefront type located at 
main building entrances. 

 Service area doors are large. 
 

Recreational Visual Zone. The buildings within 
this zone have a structural character which con-
sists of one story brick veneer buildings and a 
concrete tilt construction building. During the vis-
ual analysis, the following observations were 
noted by the design team:  

 
Figure 8-32. Patton Museum Structural Character and 
Form. 

 

Form, Scale, Height and Massing 

 The form for the Museum is large foot print 
and low (Figure 8.32). 

 The form for the golf clubhouse is small and 
box shaped. 

 The buildings are double height. 
 The golf clubhouse is human in scale. 
 The museum is monumental in scale. 

Roof Shapes and Materials 

 The golf clubhouse is sloped with pre fin-
ished metal roofing. 

 The museum roof is flat or low slope type 
with built up roofing system. 

Fenestration 

 The clubhouse is symmetrical with the door 
in the center and windows to each side. 

 The museum has no windows. A storefront 
system is located at the main entrance. 

 

Community Schools Visual Zone. The buildings 
within this zone consist of one and two story ma-
sonry brick and concrete types (Figure 8.33).  Dur-
ing the visual analysis, the following observations 
were noted by the design team: 

 

Figure 8-33. Typical School Building at Van Voorhis 
Grade School 

Form, Scale, Height and Massing 

 The buildings are human in scale and 
massing. 

 The Performing Arts Building is monumental 
in size. 

 The buildings are low with large foot print. 
 Buildings are clustered together. 

Roof Shapes and Materials 

 The roofs are sloped gable and flat types. 
 Roofing materials are pre finished metal 

and built up or single ply systems. 

Section: Appendix AA W912QR-21920552 -0003

Thursday, August 16, 2012

Page 443 of 533



8- 18  Fort Knox Installation Design Guide  

Fenestration 

 The entrances are placed near parking ar-
eas for pick up and drop off. 

 The large windows have been replaced in 
older buildings with fewer small units. 

 Windows are in a punched arrangement. 
 

Family Housing Visual Zone. The buildings 
within this zone consist of one story single family 
and duplex structures and two story apartment 
style construction (Figure 8.34). The visual analy-
sis is for informational purposes only. Refer to the 
RCI program for design requirements. The follow-
ing observations were noted by the design team: 

 
Figure 8-34. Typical Housing Unit for Single Family in 
Prichard Place. 

Form, Scale, Height and Massing 

 The buildings are human in scale and 
massing. 

 The buildings are linear and low. 
 Buildings are clustered together away from 

installation training activities. 

Roof Shapes and Materials 

 The roofs are sloped gable type with archi-
tectural or tab asphalt shingles (3:12  to 
5:12). 

 The new construction uses sloped hip and 
gable roof forms. 

Fenestration 

 Window openings are formally arranged by 
plan. 

 Entry doors are generally in the center or to 
one side of the unit with windows on either 
side. 

 Garages are attached or integrated in build-
ing design. 

 

Open/ Future Development Visual Zone. The 
buildings within this zone consist of wood frame 
WW II warehouse buildings unused or in poor 
condition and buildings in good condition near the 
Fort Knox traffic circle (Figure 8.35). The following 
observations were noted by the design team: 

 

Figure 8-35. Building 1377 located near the Knox Street 
Traffic Circle.  

Form, Scale, Height and Massing 

 The buildings are one and two story height, 
human in scale and massing. 

 The buildings are linear and low. 
 The buildings near the Fort Knox traffic cir-

cle are clustered together. 
 Buildings have large footprints. 

Roof Shapes and Materials 

 The roofs are sloped gable with tab asphalt 
shingles and pre-finished metal (3:12 to 
5:12).  

Fenestration 

 The WW II warehouse buildings have few 
windows and large door openings on load-
ing docks. 

 Large areas of curtain wall glazing with cen-
tral entries in the permanent buildings near 
Knox Circle. 
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Industrial Visual Zone. The buildings within this 
zone consist of the Regional Correctional Facility 
Complex, WW II wooden buildings, and pre-
engineered metal buildings. During the visual 
analysis, the following observations were noted by 
the design team (Figure 8.36): 

Form, Scale, Height and Massing 

 The buildings are single and multi story 
height, human in scale and massing. 

 The correctional facility buildings are clus-
tered together. 

 Buildings have large footprints and linear 
massing. 

Roof Shapes and Materials 

 The roofs are sloped metal and flat (2:12 
and steeper). 

Fenestration 

 There are few windows and doors in the 
correctional facility. 

 The pre-engineered buildings have large 
vehicle access doors. 

 
Figure 8-36. Building 79 located near the Commissary 
and PX, east of the Old WW II Warehouse district. 

 

8.3.3 Troop Support Theme 

Community Support Visual Zone. The buildings 
within this zone have a structural character which 
consists of one story brick retail construction (Fig-
ure 8.37).  During the visual analysis, the following 
observations were noted by the design team: 

Form, Scale, Height and Massing 

 The scale of the buildings is human. 

 The height is one story. 
 The buildings are square footprint. 
 The buildings are symmetrical. 

Roof Shapes and Materials 

 The existing roofs are flat with a perimeter 
parapet (1/2: 12 to 2:12). 

 Roofing materials are built up or single ply. 

Fenestration 

 There are few windows in the retail type of 
buildings. 

 Entry doors are store front type with glazing 
on either side. 

 
Figure 8-37. Building 1459 off of Eisenhower Drive 
across the Street from Mini Mall. 

 

Industrial Visual Zone. The buildings within this 
zone have a structural character which consists of 
large repair facilities (Figure 8.38). During the vis-
ual analysis, the following observations were 
noted by the design team: 

 
Figure 8-38.Building 2770 off of Frasier Road, Typical 
Industrial Type Building. 
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Form, Scale, Height and Massing 

 The scale of the buildings is monumental. 
 The height varies two and three stories. 
 The buildings are linear and large. 
 The buildings are symmetrical. 

Roof Shapes and Materials 

 The roofs are low slope type (1/2:12 to 
3:12). 

 The roof material is pre-finished metal or 
built up type roofing systems. 

Fenestration 

 Clerestory windows in the roof system are 
used for natural lighting. 

 Large access doors for vehicles and ma-
chinery. 

 

Recreational Visual Zone. The buildings within 
this zone have a structural character which con-
sists of one and two story brick construction (Fig-
ure 8.39). During the visual analysis, the following 
observations were noted by the design team: 

 
Figure 8-39 Building 2341, Natcher Physical Fitness 
Center, Typical Recreational Visual Zone Construction. 

Form, Scale, Height and Massing 

 The scale of the buildings is human. 
 The height varies up to two stories. 
 The buildings have a square foot print. 

Roof Shapes and Materials 

 The roofs are sloped gable with pre-finished 
standing seam metal roofing or low slope 
built up roofing (1/2:12 to 5:12). 

Fenestration 

 There are few windows in the fitness facility. 
 Large observation windows are located in 

the sports complex buildings. 

 

Training Visual Zone. The buildings within this 
zone have a structural character which consists of 
masonry construction classroom and indoor train-
ing facilities (Figure 8.40). During the visual analy-
sis, the following observations were noted by the 
design team: 

 
Figure 8-40. Building 2359 off of Black Horse Regimen-
tal Avenue, Typical Training Type Building. 

Form, Scale, Height and Massing 

 The scale of the buildings is monumental. 
 The height varies up to three stories. 
 The buildings are linear and voluminous. 
 The buildings have a square or rectangular 

footprint. 

Roof Shapes and Materials 

 Roofs are sloped gable with pre-finished 
standing seam metal roofing or flat/ low 
slope (1/2:12 to 5:12). 

Fenestration 

 The classroom buildings have a banded 
window arrangement. 
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 The training facilities have few windows and 
a main storefront entrance. 

 

Troop Housing Visual Zone. The buildings within 
this zone have a structural character which con-
sists of two and three story masonry and brick 
construction (Figure 8.41). During the visual analy-
sis, the following observations were noted by the 
design team: 

Form, Scale, Height and Massing 

 The scale of the buildings is human. 
 The height varies up to three stories. 
 The buildings are linear and long. 
 The buildings are symmetrical in section. 
 The massing is box like in shape. 

 
Figure 8-41.Building 2381 off of Garry Owen Regimental 
Avenue , Typical Troop Housing in a Hammerhead Type 
Building. 

Roof Shapes and Materials 

 The roofs are low slope or medium sloped 
(1/2:12 to 6:12). 

 Architectural shingle, built up, single ply, or 
standing seam metal. 

 There are few covered entries. 

Fenestration 

 The Hammerhead Barracks have window 
arranged in bands on each floor. 

 The newer barracks use a punched window 
arrangement. 

 Main entry doors are large and centrally lo-
cated. 

 

8.3.4 Airfield Theme 

Administrative Visual Zone. The buildings within 
this zone have a structural character which con-
sists of large aircraft hangars and small brick sup-
port buildings. During the visual analysis, the fol-
lowing observations were noted by the design 
team: 

Form, Scale, Height and Massing 

 The scale of the buildings is monumental. 
 The height is from one to multiple stories. 
 The buildings are square footprint. 
 The buildings are symmetrical. 
 The hangar buildings have vertical massing. 
 Smaller support buildings such as the fire 

station are low and linear (Figure 8.42). 
 Warehouse buildings are clustered. 

 
Figure 8-42.Building 5223, Fire Station at Godman Army 
Air Field, Typical Single Story Building. 

Roof Shapes and Materials 

 The roofs are arched, low slope, or sloped 
(1/2:12 to 3:12). 

 Architectural shingle, built up, single ply, or 
standing seam metal. 

Fenestration 

 The hangar building have large curtain wall 
glazing systems on each side of the main 
hangar and large aircraft access doors on 
each end of the building. 

 The single story buildings have few win-
dows and large access doors. 
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Flight Line Visual Zone. The buildings within this 
zone are the control tower and support buildings. 
During the visual analysis, the following observa-
tions were noted by the design team: 

Form, Scale, Height and Massing 

 The scale of the building is monumental. 
 The height is one and multi story. 
 The buildings have a square footprint. 
 The buildings are symmetrical. 
 The control tower has vertical massing. 

Roof Shapes and Materials 

 The roofs are low slope with minimal roof 
area (1/2:12 to 3:12). 

 The roofing material is mechanically at-
tached panels. 

Fenestration 

 The control tower has a banded window ar-
rangement. 

 There are a minimal number of doors. 
 Support buildings have doors only. 

 

8.3.5 Range Theme 

The Range theme analysis is not included in this 
document. 
 

8.4. BUILDING ENTRANCES 

An entrance is a primary design feature of any 
building. The entrance should be well defined and 
recognizable as a point of entry.  

The entrance to a building should be in a promi-
nent location and should be oriented toward the 
primary adjacent public space, such as a court-
yard, lawn, parking lot, or street (Figure 8.43). 

 
Figure 8-43.Building 1468, U.S. Army Cadet Command 
Formal Entry from Parking Area. 

An entrance should be designed to provide conti-
nuity with other entrances to the building and the 
entrances of adjacent buildings.  

The design of a building’s entrance designs should 
address accessibility as needed. 

Entrances to buildings within the Historical Theme 
should be prominent and aesthetically pleasing. 
The main entrances to buildings with high volumes 
of visitors should receive higher quality doors and 
frames. 

Entrances to buildings within the Installation and 
Troop Support Themes should be easily identifi-
able and constructed of durable materials and fin-
ishes. 

Entrances to historical buildings or those of his-
torical interest should remain true to the building’s 
original design. Restoration, repair, and mainte-
nance should be performed according to Appendix 
M, Historic Preservation Guidelines.  

8.4.1 Historical Theme 

Entrances to buildings within this area may be 
identified by pathway or use of materials (Figure 8-
44). 
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Figure 8-44. An Entrance to Building 1109 in the Admin-
istrative Visual Zone, Historic Theme. 

 

 

 

 

 

 

 

 

8.4.2 Installation Support Theme 

There are easily identifiable entrances to high use 
buildings (Figure 8-45). 

 

Figure 8-45. An Entrance to Newgarden Tower is easy 
to Identify. 

8.4.3 Troop Support Theme 

Entrances constructed of durable materials (Figure 
8-46). 

 

Figure 8-46. An Entrance to Building 1491 a Dining Fa-
cility uses Durable Materials in High Traffic Areas. 

8.4.4 Airfield Theme 

The Airfield theme main hangar demonstrates a 
clearly identified entrance into the building from 
the flight line. 

 

Figure 8-47. Formal VIP Entrance off of the Flight line 
Visual Zone. 

8.4.5 Range Theme 

The Range theme is not included in this docu-
ment. 

 

8.5. SERVICE AREAS 

Service areas throughout the installation, such as 
loading docks, equipment yards, and trash dump-
sters, should be screened from adjacent en-
trances, courtyards, gathering areas, streets, and 
parking lots using walls and landscaping (Figure 8-
48). Screen walls should be between six and eight 
feet high and should harmonize with adjacent 
buildings. Trash and garbage collection areas 
must be located a minimum of 25 meters (82 feet) 
from troop billeting, family housing areas (contain-
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ing more than 12 units), and stand-alone retail fa-
cilities. They will be placed a minimum of 10 me-
ters (33 feet) from all other inhabited structures 
(UFC 4-010-01, Table B-1) 

 
Figure 8-48 Screened Mechanical Yard at Building 
1491, a Dining Facility. 

 
Figure 8-49 An Unscreened dumpster next to Boudinot 
Hall. 

                                                                

8.6. BUILDING ACCESSIBILITY 

Barrier-free design solutions for structures and fa-
cilities should be implemented at grade level en-
trances where feasible. Designs must meet the 
design standards of the Americans with Disabili-
ties Act Accessibility Guidelines (ADAAG) and the 
Uniform Federal Accessibility Standards (UFAS). 
In the event of conflicting guidelines, the most 
stringent standards apply. Any building or facility 
that is specifically restricted by occupancy classifi-
cation to use only by able-bodied personnel during 
the expected useful life of the building or facility 
need not be accessible (military exclusion is pro-
vided by UFAS 4.1.4 [2]). Accessibility is recom-

mended for all buildings since the intended use of 
the facility may change with time. 

8.6.1 Administrative and Training Buildings 

Since the front entrances of the brick buildings 
within the Administrative and Training areas were 
not designed for wheelchair access, accessible 
entrances can be provided at the front of the build-
ings (Figure 8-50). 

 
Figure 8-50. Original Front Entrance did not have and 
Accessible Route; Renovated Building with Ramp. 

8.6.2 Commercial and Hospital Buildings 

Many of the buildings and structures within these 
building types are constructed on grade which 
may not require ramp accessibility but should have 
visual and tactile requirements (Figure 8-51). 

 
Figure 8-51. The Commissary is Constructed on Grade. 

8.6.3 Community and School Buildings 

Many of the buildings and structures within this 
building type are constructed on grade and require 
large access routes with integrated ramps (Figure 
8.52). 
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Figure 8-52.  Pierce School’s Main Entrance with Ramp 
Access up to the floor level. 

8.6.4 Industrial Buildings 

Many of the buildings and structures within the In-
dustrial building type have civilian workers requir-
ing accessibility (Figure 8.53). 

 
Figure 8-53. Industrial Type Buildings Require Accessi-
bility for Civilian Personnel. 

8.6.5 Exemptions 

In particular, the following facilities need not be 
designed accessible: unaccompanied personnel 
housing, closed messes, vehicle, and aircraft 
maintenance facilities. 
 

8.7. SEISMIC POLICY 

The minimum performance objective for Army fa-
cilities is Substantial Life-Safety. To ensure com-
pliance, seismic evaluations and mitigation of un-
acceptable seismic risks shall be performed by 
qualified engineering personnel. The following re-
quirements apply to all of Fort Knox’s buildings 
and facilities. Higher levels of seismic protection 
for mission-essential facilities will be considered 

during the evaluation. Guidance for the seismic 
evaluation of existing facilities is given in TI 809-
05, Seismic Design Evaluation and Rehabilitation 
for Buildings.  

Buildings will have a seismic evaluation performed 
when:  

 A change in the building's use causes a 
change in the occupancy category, as de-
fined in TI 809-04, Seismic Design for Build-
ings, to a category of greater importance 
(lower category number). 

 A project is planned which causes the ca-
pacity of the structural system or compo-
nents to be reduced to 90 percent or less of 
original stability and strength. 

 A project will significantly extend the facil-
ity's useful life or will significantly increase 
the facility's value and the cost exceeds 50 
percent of the current replacement value. 

 A facility is damaged or is deemed to be an 
exceptionally high risk to occupants or to 
the public. 

Existing facilities are exempt from seismic evalua-
tion if: 

 The original design was done according to 
the provisions of the 1982 or later edition of 
TM 5-809-10, or the 1988 or later edition of 
TM 5-809-1. 

 Replacement is scheduled within five years. 
 The facility is intended only for minimal hu-

man occupancy and occupied by persons 
for a total of less than two hours a day. 

 The facility is a one or two family dwelling, 
two stories or less, located in Zone 1 or 2, 
as shown in TM 5-809-10. 

 The gross area is less than 3000 square 
feet (275 square meters). 

Mitigation of unacceptable seismic risks. If the 
seismic evaluation determines that the facility 
does not meet Substantial Life-Safety or higher 
performance standards, as appropriate, unaccept-
able seismic risks will be mitigated. Rehabilitation 
will be performed in accordance with TI 809-05.  

New facilities and additions or extension of exist-
ing facilities will be designed to provide the level of 
seismic protection required by TI 809-04. 
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8.8. INDIGENOUS STRUCTURES 

Sustainability in the design and construction of 
buildings includes incorporating time-proven build-
ing designs that are indigenous to the region. In-
digenous design elements should be utilized in the 
design of new buildings. 

8.8.1 Historical Theme 

The buildings within this theme are generally hip 
roofed, multi floor, masonry construction, brick ve-
neered structures with basement. This style is 
typical of the region during the early 1900’s. 

8.8.2 Installation and Troop Support Theme 

The buildings in these themes are concrete ma-
sonry, clear span, structural steel with cast panels 
or brick veneer. 

8.8.3 Airfield Theme 

The buildings in this theme are very large clear 
span structures suitable for aircraft servicing. 

 

8.9. HISTORIC ARCHITECTURE 

The visual integrity of historic buildings or districts 
on the Fort Knox installation will be preserved and 
protected. The Army’s management of historic 
properties is pursuant to the duties and responsi-
bilities established by Congress under the National 
Historic Preservation Act (NHPA). The NHPA also 
created the National Register of Historic Places 
(NRHP) as the official listing of the nation’s historic 
properties considered worthy of preservation. 
There are two areas with buildings of historic in-
terest on Fort Knox. 

 
Figure 8-54. The LST Building was constructed during 
WW II and is used for Antique Equipment Storage. 

When working with historic properties the Army 
uses the following three categories: 

 Historic buildings or structures are signifi-
cant buildings or structures, which are listed 
in or eligible for listing in the NRHP.  Fort 
Knox has six buildings individually eligible 
for listing on the NRHP one of which is the 
Landing Ship Tank (LST) Building (Figure 8-
54). 

 Historic districts are a distinct group of build-
ings, structures, or landscapes that pos-
sesses significance and is listed in or eligi-
ble for listing in the NRHP.  Fort Knox has 
one Historic District which is eligible for list-
ing in the NRHP: the Fort Knox Cantonment 
Historic District. There are 182 buildings 
within this district eligible for the NRHP. 

 National historic landmarks are buildings, 
structures, or landscapes listed on the 
NRHP, but also recognized as nationally 
significant. National historic landmarks can 
either be listed individually or as a district.  
Fort Knox contains no listed national historic 
landmarks. 

For further guidance use Army Regulation 200-4 
and Department of the Army Pamphlet 200-4. 
Specific requirements and recommendations for 
the treatment of historic properties are available in 
the National Park Service’s Secretary of the Inte-
rior’s Standards for the Treatment of Historic 
Properties. A working awareness of historic pres-
ervation policies and procedures followed by the 
Army Corp of Engineers can be found in the 
Technical Instruction (TI) 800-01, Design criteria, 
Chapter. 16, Preservation of Historic Structures. 

See Appendix M, Historic Preservation Guidelines. 

 

8.10. RENOVATIONS AND ADDITIONS 

When existing buildings are renovated or additions 
are constructed, the architectural character of the 
renovation or addition should be compatible with 
the architectural character of the existing building 
and the adjacent buildings. This compatibility in-
cludes the use of materials, color, shape, size, 
scale, and massing in the addition or renovation 
that blends with the architectural character of the 
existing structure (Figure 8.55). However, when 
renovating or adding to historical buildings one 
should be able to differentiate between the historic 
fabric and the new material. 
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Figure 8-55. Renovation Materials Compliment the Ex-
isting Architectural Character of the Building. 

8.11. PLAZAS AND COURTYARDS 

Plazas and courtyards can be located as part of 
the primary entrance to a building or as an exten-
sion of non-primary entrance areas to the outside. 
Wide, paved entrance plazas need vehicular bar-
riers. 

8.12. BUILDING MAINTENANCE 

Buildings designed and constructed to incorporate 
sustainable design criteria should minimize life cy-
cle, energy and maintenance costs through proper 
selection of forms, materials, and construction de-
tails. 

 

8.13. INTERIOR DESIGN 

8.13.1 Introduction. Inhabited spaces, that re-
quire the selection of furnishings or equipment, 
should be designed by professional interior de-
signers. Interior design impacts the functioning 
and productivity of people. People spend the ma-
jority of their time inside, working, eating, sleeping, 
and relaxing. The productivity, comfort, and safety 
of the personnel living, working, or relaxing in the 
facilities they inhabit is directly related to the qual-
ity of interior design provided within the facility. 

8.13.2 Interior design is required on building 
construction and renovation projects regardless of 
the funding source. General interior design guid-
ance and interior design guidance for medical fa-
cilities and family housing is provided at the follow-
ing websites. 

• General Guidance. Design Guide 
(DG) 1110-3-122, Design Guide for In-
teriors. 

• Medical Facilities. Interior design 
guidance for medical facilities is fur-
nished in 2Unified Facilities Criteria 
(UFC) 4-510-01, Design: Medical Mili-
tary Facilities. 

• Family Housing. Interior design for 
family housing will be in accordance 
with Technical Instruction (TI) 801-02, 
Family Housing. 

8.13.3 Engineering Regulation (ER) 1110-345-
122, Engineering and Design, Interior Design, de-
fines projects that require interior design, design 
requirements and responsibilities of participants, 
and methods and funding for execution of interior 
design. For cost estimating see Air Force Interior 
Design Guides, Chap. 3, Cost Estimating 
Guide.Residential 

 

8.13.4 Space Planning. 

 
8.13.4.1 Space planning is the basic building 
block of the facilities program for administration 
and operational facilities. Army Regulation (AR) 
405-70, Utilization of Real Property (Appendix D) 
provides numerical planning allowances and ad-
dresses the quantities for programming space for 
personnel and equipment. 
 
8.13.4.2 Space planning takes into considera-
tion the following: who will be using a space, how 
this space will be used, what activities will take 
place there, and the interaction of other people in 
the building. Professionally trained interior design-
ers are best at gathering the required information 
to formulate a space utilization plan. 
 
8.13.4.2.1 Bubble diagrams show the working 
relationship of one group to another (Fig 8.56). 
They do not represent a space plan or floor plan, 
but the relationship of organizations to one an-
other. Adjacency requirements for individuals, user 
groups, and their support functions are included in 
the analysis. Bubble diagrams assist in organizing 
an existing facility as well as a new facility. 
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8.13.4.2.2 The Blocking Diagram is an exten-
sion of the bubble diagram. The blocking diagram 
is made more regular allowing it to fit inside the 
proposed floor plan. 
 
8.13.4.2.3 The next step in the process is the 
development of the actual space plan. The layout 
of the space plan is detailed to the workstation 
level. 
 
8.13.5 Electrical and Communications. 

8.13.5.1 Electrical. Electrical power supply 
in the United States is available in a number of 
configurations, the most common of which are 
120/240 volt single-phase three wire, 120/208 volt 
three-phase four-wire, and 277/480 volt three-
phase four wire. 

8.13.5.1.1  Design standards for interior elec-
trical systems are found in Unified Facilities Crite-
ria (UFC) 3-520-01, Interior Electrical Systems. 
Compliance with this UFC is mandatory for the 
design of interior electrical systems. This UFC: 

• Establishes criteria for the design of 
interior electrical systems. 

• Establishes system-level design crite-
ria. 

• Establishes facility-level criteria for in-
terior electrical systems. 

• Provides a starting point for determin-
ing the applicable design criteria for a 
facility. 

8.13.5.1.2 Facilities outside the United States 
must comply with the applicable host nation stan-
dards; refer to Technical Manual 5-688, Foreign 
Voltages and Frequencies Guide, for additional 
information. 

 
8.13.5.2 Communications. Communications 
systems handle the transport of telephone and 
data networks (e.g. video, multi-media, teleconfer-
encing, data transfer, facsimile transmission, and 
voice conversation). 
 
8.13.5.2.1 The design criteria for interior wiring 
of communications and information system are 
found in the Installation Information Infrastructure 
Architecture (I3A) Design and Implementation 
Guide. This guide shall be used as the basis for 
designing both the premises distribution system 
(inside plant) and the outside plant cable distribu-
tion system for all new construction and renovation 
projects. The Installation Information Infrastructure 
Architecture (I3A) Design and Implementation 
Guide is Appendix A of U.S. Army Corps of Engi-
neers engineering technical letter (ETL) 1110-3-
502, Telephone and Network Distribution System 
Design and Implementation Guide. 

8.13.5.3 Distribution. Distribution of electri-
cal and electronic systems through a building is 
generally accomplished through branched distribu-
tion. A central chase or trunk will run the length or 
height of the facility, then horizontal distribution 
systems run from a central connection closet to 
the end user. This distribution may be overhead or 
underfoot, in many instances it is a combination of 
the two. 

 

8.13.6 Color. 

 
8.13.6.1 Color plays an important role in the 
design of interior environments. Color has a large 
impact on how we feel and behave in a space. Its 
quality affects emotions directly and immediately. 
Successful interior designs harmonize form, 
space, light, and color. 
 
8.13.6.2 Information on color and light, optical 
effects, basic color theory, color schemes, and 
applying color in facilities can be found in Corps of 
Engineers, Design Guide (DG) 1110-3-122, De-
sign Guide for Interiors, Chapter 3, Light and Color 
and in the Air Force Interior Design Guides, Chap. 
9, Color Principles, Part 1 and Part 2. 
 

8.13.7 Acoustics. 

 
8.13.7.1 Acoustics as an environmental vari-
able significantly impacts the human impression of 
an interior environment. Productivity, speech intel-
ligibility, privacy, safety, positive user attitude and 

8.56 - A typical Bubble Diagram 
Indicating Group Relationships 
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response, and environmental comfort all depend 
on proper acoustic design. The interior designer is 
concerned with reducing unwanted noise and pre-
serving desirable sound in a space. Sound can be 
controlled in the following three ways: eliminate 
the source, isolate the source (i.e., provide a bar-
rier between the user and the source), or mask the 
offending sound. 
 
8.13.7.2 A discussion of the dynamics and con-
trol of acoustics can be found in the Design Guide 
(DG) 1110-3-122, Design Guide for Interiors, 
Chapter 5. 
 

8.13.8 Interior Lighting. 

8.13.8.1 Lighting will be designed with the work 
activities being performed in mind. Always sup-
plement overhead lighting with task lighting and 
use architectural lighting in entrances, corridors, 
waiting rooms, and other spaces to light artwork 
and provide interest. 
 
8.13.8.2 For Army installation buildings to 
achieve a high quality lighting environment, light-
ing equipment/systems selected must satisfy both 
performance and aesthetics. Factors for consid-
eration in this selection are based on the following: 
lumens per watt, color temperature, color render-
ing index, life and lumen maintenance, availability, 
switching, dimming capability, and cost.  
 
8.13.8.3 Lighting design approaches and light-
ing applications can be found in the following pub-
lications: 

• Technical Instructions (TI) 811-16, 
Lighting Design; Design Guide for In-
teriors, DG 1110-3-122 Chapter  5 

• Air Force Interior Design Guides, Chp. 
10 

• Unified Facilities Criteria (UFC) 3-520-
01, Interior Electrical Systems, Ap-
pendix F. 

8.13.8.4 Lighting Maintenance, Types, and 
Problem Solving. Information on lighting mainte-
nance, types, and lamp trouble-shooting is found 
in TM 5-683, Electrical Interior Facilities, Chapter. 
9. 
 

8.13.9 Finishes. Interior finish standardiza-
tion  

Interior finish standards are important for adminis-
trative and financial reasons. Standardization pre-

sents a unifying element throughout all buildings 
that is more cost effective, efficient, and easy to 
maintain. 

8.13.10 Installation Finishes Standards.  

Installation finishes standards are found in 
Appendix I, Interior Finishes Standards of this 
guide. 

8.13.11 Furnishings 

Furnishings and Furnishing Standards are not in-
cluded in this document. 

8.13.11 Interior Operations Policies.  
 
To preserve the quality of facilities, operations pol-
icy is set between the user and the installation 
management. The user is responsible for preserv-
ing the visual appearance of the facility, and instal-
lation management is responsible for providing 
maintenance needed to preserve facility quality. 
Interior operations policies address the following 
issues (See Appendix N, Housekeeping Rules 
(Example) : 

• Housekeeping responsibilities. 

• Policy to prevent and eliminate visual 
clutter. 

• Carpet cleaning, repair, and replace-
ment policy. 

• Height restrictions for partitions and 
furniture. 

• Policy on buildings modifications in-
cluding: partitions, painting, window 
treatment, HVAC, lighting, and the in-
stallation of communications and elec-
tric wiring. 

• Maintenance of directories and sign-
age. 

• Smoking and eating locations. 

• Procurement information on matching 
or compatible furniture. 

• Policy on personalization and plants. 

8.13.13 Interior Appearance Policy.  
The following are Army standards to follow.  

• Keep work areas cleared of clutter. 
Cleanup, throw away. 
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• Avoid hanging things in the work area. 
Find another way to refer to organiza-
tion charts, personnel listings, and 
calendars, other than having them 
hung on walls or partitions except 
framed artwork, diplomas, awards, 
etc. 

• Notes and references hung on parti-
tion walls should be kept below the 
height of the partitions. Some things 
may be mounted on the partitions by 
hooking into the metal supports be-
tween the partitions, but not by hook-
ing into the fabric. 

• Anything not contributing to the overall 
décor of the work area should be put 
in a drawer or on a shelf behind a 
closed door. 

• Do not overwhelm the work area dé-
cor with an excess of plants or per-
sonal artifacts. 

• Thin out your files. 

• Keep walkways into work areas open 
and free of clutter. Do not store things 
on the floor, or on top of shelves, or 
partitions. 

• Office chiefs should consider the 
overall office appearance and visual 
contrasts between work areas. 

• Be sure that anything you do in your 
work area contributes to color coordi-
nation, rather than detracts from it. 

• Keep vacant workstations and com-
mon areas clean. Do not use them as 
a dumping area for things you do not 
know what to do with. 

• Adhere to Fort Knox requirements. 

8.14. EXTERIOR BUILDING MATERIALS AND 
COLOR 

Building materials make a major contribution to the 
scale, color, texture, and character of a military in-
stallation. A limited palette of durable, low mainte-
nance materials should be used; while encourag-
ing a variety of expression. A cohesive and consis-
tent architectural character is provided through the 

installation and within each visual zone. Material 
should reflect the function of a building, and its hi-
erarchy within the installation. 

Use the following guidelines when selecting exte-
rior building materials. 

 Choose materials for their longevity and 
maintenance characteristics. 

 Use materials with integral colors or pre-
colored. Avoid painting exteriors. 

 Use installation standard colors for exterior 
walls. Add accent colors sparingly. Accent 
colors can be used in recesses and to ac-
cent certain portions of a buildings façade. 

 Use pre-finished material where possible - 
gutters, window frames, doorframes, etc. 

 Use blended colors on pitched roofs. 
 Appendix K, Exterior Materials Chart lists 

the building materials applicable to the vis-
ual zones.  

8.15. KEY FACILITY TYPES 
STANDARDIZATION 

The Assistant Chief of Staff for Installation Man-
agement (ACSIM) establishes Army facility stan-
dards and approves deviations from the stan-
dards. 

8.15.1 Residential Communities Initiatives 

The intent of the Residential Communities Initia-
tive (RCI) is to improve the housing for military 
families by providing quality housing that is built in 
attractive neighborhoods. 

The Military Housing Privatization Initiative (MHPI) 
legislation allows developers to build housing to 
local standards. In those areas where local stan-
dards do not meet the quality of life requirements 
of soldiers, the Community Development and 
Management Plan (CDMP) process allows a ne-
gotiated determination of those standards. To en-
sure a uniform level of quality throughout RCI, 
Headquarters, Department of the Army has devel-
oped a "Quality Standards for New and Replace-
ment Residential Communities Initiative (RCI) 
Family Housing" to be used as reference points 
during CDMP preparation. 

All RCI projects planned or under design will meet 
the "Gold" SPiRiT rating (as of 18 March 2003 and 
LEED “Silver” rating FY 2008). See Assistant Sec-
retary of the Army Memorandum Subject: Sustain-
able Design and Development Requirements, 
dated 18 March 2003. 
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8.15.2 Department of the Army (DA), Facilities 
Standardization Program 

Under the DA Facilities Standardization program, 
standard design packages are developed for facil-
ity types that are repetitively designed and con-
structed at Army installations. These design pack-
ages are developed to the definitive design level 
(10 percent-15 percent) and once approved are 
mandatory for Army MILCON.  

Currently, there are thirty one (31) DA standard 
design packages. Headquarters, U.S. Army Corps 
of Engineers has established eight (8) Centers of 
Standardization to develop and maintain the de-
finitive and design packages. See Appendix P, 
Army Facilities Standardization Program Centers 
of Standardization for a list of the various centers 
and the facility type assigned to each center.  

Army Chapel Design Standards are complete and 
approved. See The Army Standard for Chapel 
Construction – January 2004 and Memorandum 
for Record, subject: The Army Standards for 
Chapels, dated 21 January 2004. 

8.15.3 Unaccompanied Personnel Housing 
(Army Barracks Modernization Program) 

The Army's Barracks Modernization Program is 
based upon a whole community approach provid-
ing modernized private living and sleeping areas 
for soldiers as well as a more functional work envi-
ronment. This is being realized with the construc-
tion and renovation of barracks, and associated 
Company Operations Facilities (COF), Battalion 
Headquarters (BN HQ) and Brigade Headquarters 
BDE HQ), and Dining Facilities (DEFAC). For a 
detailed discussion of the Army Barracks Moderni-
zation Program see the Army Barracks Master 
Plan. The Army Barracks Master Plan only in-
cludes requirements for active duty permanent 
party soldiers' barracks. 

Army Barracks Standards. The Army Barracks 
Modernization Program design criteria provide 
commanders and contractors with the direction in 
which to incorporate best business practices 
around a modular floor plan. The Army Barracks 
Master Plan, Appendix I, Army Barracks Stan-
dards, promotes barracks with an appropriate bal-
ance between private and common areas. The 
Vice Chief of Staff of the Army (VCSA) specified 
the “New Army Barracks Construction Criteria” in 
his Memorandum Subject: New Barracks Con-
struction Criteria, dated 11 July 2002 in which he 
strongly endorsed the new standards. The criteria 
were further revised in Memorandum Subject: Re-

vised Barracks Construction Criteria, dated 1 May 
2003 which makes the following four changes to 
the Army barracks standards: 

 Establishes the two-bedroom/one bath 
module as the standard module; 

 Requires installation of a stove or cook top; 
 Requires laundries in the barracks; and 
 Eliminates the separate solider community 

building. 

See the above memorandum for detailed guid-
ance. 

8.15.4 Furnishings 

Acquisition of new furnishings is planned and ac-
complished in concert with the facility design and 
construction schedule so that delivery of the new 
furnishings coincides with the beneficial occu-
pancy date (BOD). 

The U.S. Army Interior Design Manual (IDM) for 
Single Soldiers provides guidance to help furniture 
managers prepare order packages. The manual 
uses standard Army furniture specifications; i.e., 
medium oak wood furnishings or acceptable 
wood/steel alternatives; construction and fabric 
specification, and specific information for author-
ized items of furniture. The manual also contains 
standard living/sleeping room arrangements, and 
SCB plans with color schemes. The manual in-
cludes information on waiver requirements, the 
procurement process, order forms, and final in-
spection checklist. 

Construction design criteria for company opera-
tions facilities, battalion headquarters, brigade 
headquarters, and dining facilities can be viewed 
on the web at ProjNet. 

8.15.5 Army Lodging 

The Army Lodging Standards promote economies 
in serving the Army traveler, but not at the ex-
pense of quality or service. The standards define 
the facilities and the level of service the Army trav-
eler should expect.  

The following standards provide the level of ser-
vice that a guest should expect when they travel to 
an Army installation. That expected level of ser-
vice should be consistent from installation to in-
stallation. 

The following documents provide the service, op-
erations, and facilities standards for Army Lodging. 
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 Army Lodging Standards for Service 
 Army Lodging Standards for Operations 
 Army Lodging Standards for Facilities 

8.15.6 Morale, Welfare, and Recreation (MWR) 
Branded Theme Operations 

The U.S. Army Community and Family Support 
Center (CFSC), through its Theme Operations, of-
fers comprehensive theme packages pertaining to 
restaurants and entertainment centers. The pack-
ages are customized to the installation. 

CFSC will conduct an assessment for market vi-
ability, provide architectural designs, and other 
promotional items. Information on the CFSC 
Branded Theme Operations to include how to get 
a theme operation, management support, and 
food service support is located on the CFSC web-
site at the Army Brand Theme Operations home 
page. 

8.15.7 Range Standards 

The Army Sustainable Range Program (SRP), 
proponent is HQDA Office Deputy Chief of Staff 
Operations, ODCSOPS/G3 (DAMO-TRS), phone 
number (703) 692-6410. To contact SRP technical 
support, call (256) 895-1535 or e-mail 
RTPL@HND01.usace.army.mil. 

The SRP develops and manages standard de-
signs for Army Ranges in accordance with AR 
210-21 and Training Circular 25-8 Army Training 
Ranges. The Range Standards are available on 
the following web pages. 

Design Manual for Remote Target Systems 
(RETS) Ranges, CEHCN 1110-1-23 Manual. 

Revised Range Design/Construction Interface 
Standards. 

Unexploded Ordinance Considerations in the 
Planning, Design, and Construction of Ranges, 
Supplement to CEHNC 1110-1-23 Manual. 

8.16. PHYSICAL SECURITY REQUIREMENTS 

To assure the required physical measures are met 
the installation Provost Marshall or Physical Secu-
rity Officer will be coordinated with during the 
planning, design, and construction of all construc-
tion projects. (AR 190-13, The Army Physical Se-
curity Program, Para 1-26) See Section 12, Force 
Protection for a more detailed discussion regard-
ing Antiterrorism measures. 

8.17. SALE AND OUTLEASE OF ARMY 
ASSETS 

In an effort to offset some of the impacts of con-
strained resources, the Army has implemented ini-
tiatives that improve cost effectiveness and effi-
ciency of installation operations. To the extent 
permitted by law, funds that become available as a 
result of these initiatives are retained by, or re-
turned to, garrison commanders.  

The Office of the Assistant Secretary of the Army 
for Financial Management and Comptroller (OASA 
(FM&C)) has developed the "Sales and Outlease 
of Army Assets - Installation Guide" to assist garri-
son commanders in using the sales and outlease 
program. The guide provides an overview of major 
policies, procedures, and responsibilities pertain-
ing to the following three major initiatives of the 
program: 

 Sale of real property; 
 Outlease of real property; 
 Outlease of personal property; and 
 The guide provides hyperlinks to sale and 

outlease governing regulations and legal 
and informational references. 

8.18. FIRE AND EMERGENCY SERVICES 

8.18.1 Fire Prevention 

The purpose is to prescribe minimum require-
ments necessary to establish a reasonable level of 
fire and life safety, property protection, and public 
welfare from the hazards created by fire, explo-
sion, and dangerous conditions. Consideration for 
life safety must include occupants, fire department 
personnel and apparatuses, employees, responsi-
ble parties, and the general public.  

8.18.2 Code 

The code shall apply to both new and existing fa-
cilities and conditions. The codes are, however not 
limited to:  

 National Fire Protection Association (NFPA) 
 American National Standards Institute 

(ANSI) publications 
 American Petroleum Institute (API) 
 American Society of Heating, Refrigeration 

and Air Conditioning Engineers (ASHRAE) 
 American Society of Mechanical Engineers 

(ASME) 
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 American Society for Testing and Materials 
(ASTM) 

 International Building Codes (IBC) 
 Underwriters Laboratories Inc. (UL) 
 U.S. Government Publications  
 Army Regulations (AR’S) 
 Combined Federal Regulations (CFR’) 
 Occupational Standard and Housing Au-

thority (OSHA) 
 Unified Facilities Criteria (UFC) 
 Unified Facilities Guideline Specifications 

(UFGS) 

Nothing herein shall derogate from the Authority 
Having Jurisdictions (AHJ), Fort Knox Fire Chief; 
to determine compliance with codes or standards 
for those activities and facilities within the AHJ’S 
responsibility. 

A conflict between a general requirement and a 
specific requirement occurs, the specific require-
ment shall apply. 

8.18.3 Multiple Occupancies 

Where two or more classes of occupancy occur in 
the same building or structure and are so inter-
mingled that separate safeguards are impractica-
ble, means of egress, construction, protection, and 
other safeguards shall comply with the most re-
strictive fire safety requirements of the occupan-
cies involved. 

8.18.4 Buildings 

New construction, repairs, renovations, alterations, 
reconstruction, change of occupancy, re-inhabited 
buildings, and additions to facilities shall conform 
to NFPA, UFC, UFGS, and applicable building 
codes and standards for new construction.  

8.18.5 Permits And Approvals 

The AHJ has established the means to issue per-
mits, certificates, and approving pertaining to con-
ditions, operations, or materials hazardous to life 
or property. The AHJ has the right to revoke or 
suspend a permit or approval when a code viola-
tion is found. 

8.18.6 Fire Alarm And Mass Notification Sys-
tem 

Combination fire alarm and mass notification sys-
tem is installed in all new facilities and most, if not 
all, renovation projects. 

All detection device circuits are Class A, Style 6 
and notification circuits are Class A, style Z con-
figuration. All systems are installed in accordance 
with latest edition of NFPA 70 (National Electrical 
Code), NFPA 72 (National Fire Alarm Code), 
NFPA 101 (Life Safety Code), UFC 1-200-01 
(General Building Requirements), UFC 3-600-01 
(Fire Protection Engineering for Facilities), and 
UFGS 28-31-76 (Interior Fire Alarm and Mass No-
tification System), and Fort Knox Fire Alarm Spe-
cific Occupancy Criteria Specifications.  

Protected premises fire alarm and mass notifica-
tion systems signals are transmitted to Fort Knox 
Proprietary Supervising Station in building 469 via 
Monaco transmitter. Alarms, supervisory, and 
trouble conditions are transmitted to supervising 
station. The number of zones transmitted to su-
pervising stations varies from a few (8) to several 
(32+) depending on occupancy, square footage, 
number of floors, number and types of integrated 
systems, safety functions, etc. The AHJ at Fort 
Knox shall determine the type and numbers of 
zones transmitted from protected premise to su-
pervising station during the system installation 
prior to the installation of the Monaco transmitter. 
The interconnection between the fire alarm panel 
and Monaco transmitter shall be of adequate size 
to house seventy pairs of twisted wire. Wire fill 
shall be in accordance with NFPA 70. 

8.18.7 Fire Suppression 

Fire suppression systems, sprinklers, wet chemi-
cal agent, dry chemical agent, standpipes, special 
agent, and others are installed as dictated by code 
and AHJ. 

8.18.8 Fire Vehicle Access 

 Provide fire vehicle access a minimum of 
two sides of each facility. Provide ladder 
vehicle access a minimum of two sides of 
each facility and a minimum of three sides 
of all sleeping quarters. The ground access 
surface shall accommodate all Fort Knox 
Fire Department apparatuses.  

8.18.9 Fire Service Mains and their Appurte-
nances 

 Install fire service mains and their appurte-
nances in accordance with NFPA 24, Inter-
national Building Code, and UFC 3-600-01 
except as modified herein. 

 Recommend fire hydrants be not less than 
40-feet to any facility.  
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 Space fire hydrants in accordance with UFC 
3-600-01 paragraph 3-7.3.2. Hydrant spac-
ing shall not exceed 450-feet apart around 
facilities.    

 Fire hydrant shall be no more that 150-feet 
from any fire department connection (FDC) 

 Space fire hydrants no more than 1000-feet 
apart in parking areas.  

 Install new fire hydrants when existing fire 
hydrants are required to be re-located.  

 Perform and provide the Fire Department 
Inspection Section the test results of the fire 
hydrant water flow test. Perform and docu-
ment the test results in accordance with 
NFPA 291. 

8.18.10 Standpipes 

 Install a standpipe system in accordance 
with International Building Code, NFPA 14, 
NFPA 101, and UFC 3-600-01 except as 
modified herein.  

 Install combination standpipe and sprinkler 
system when a building is four stories or 
more in height.  

 Install Class 1 standpipe risers in every 
stairwell with cabinets of adequate size to 
hold 200-feet of Class 1 (2 ½ inch, NST) fire 
hose.  

 Install combination standpipe and sprinkler 
system in any building regardless of build-
ing height when:   

 The length or width is 200 feet or more 
 For larger buildings install standpipes every 

200 feet after the initial 200 feet and every 
200 feet thereafter 

 Install Class 1 standpipe riser on each end 
and/or center of the building with cabinets of 
adequate size to hold 200-feet of Class 1 
fire hose. 

8.18.11 Fire Extinguishers 

 Refer to NFPA 10, NFPA 101, International 
Building Code, and UFC 3-600-01 except 
as modified herein.  

 Provide only “Amerex” model B456 ten 
pound Class ABC portable fire extinguish-
ers with recess cabinets throughout all of 
the facility including the kitchenette and 
commercial cooking areas. 

  Provide only “Amerex” model AX 260 wet 
chemical portable fire extinguishers with re-
cess cabinets in kitchenettes and commer-
cial cooking areas.  

 Distribute portable fire extinguishers in ac-
cordance with NFPA 10 and NFPA 96.  

 The portable fire extinguishers shall be fur-
nished by the contractor under the construc-
tion contract. 

8.18.12 Key Security and Building Access 

 Install a 3200 series hinged door recess 
mounted “Knox Box” part number 3275, 
color dark bronze. Provide 3200 hinged re-
cess mounting kit when required.  

 Locate the “Knox Box” near the main en-
trance of each facility. 

 Install the “Knox Box” so the top of the box 
is between 66 and 72 inches from finish 
grade.   

 The tamper switch shall be connected to the 
fire alarm system for supervision and 
transmit a special supervisory signal to the 
fire department via the Monaco transmitter. 

 Provide a separate visual and audible su-
pervisory indication at the fire alarm panel 
for “Knox Box” tamper switch activation. 

8.18.13 Kitchenette and Commercial Cooking  

The range cook top suppression system shall be 
installed in accordance with all applicable NFPA 
96, UFC 3-600-01, International Building Code, 
Mechanical Code, manufacturer recommenda-
tions, and the modifications herein. 

 Kitchenette and commercial type cooking 
equipment and ventilation systems pro-
tected by wet automatic spray nozzles are 
“prohibited”.  

 Provide a complete pre-engineer “Wet 
Chemical” suppression system over all 
grease vapors producing equipment.  

 Provide two means of manual activation 
where there are two or more means of 
egress from the area for each system.  

 Provide only “Amerex” model number AX 
260 wet chemical portable fire extinguishers 
with recess cabinets in the kitchenette and 
commercial cooking areas for cooking fires. 
Provide only “Amerex” model AX 456 ten 
pound Class ABC portable fire extinguish-
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ers with recess cabinets in the kitchenette 
and commercial cooking areas for fires 
other than cooking fires.  

8.19. ARMY STANDARDS 

The cited Army standards shall be met. 

 Army Regulation (AR) 420-70, Buildings 
and Structures 

 Unified Facilities Criteria (UFC) 3-520-01, 
Interior Electrical Systems 

 Unified Facilities Criteria (UFC) 4-010-01, 
DoD Minimum Antiterrorism Standards for 
Buildings 

 Americans with Disabilities Act Accessibility 
Guidelines (ADAAG) 

 Uniform Federal Accessibility Standards 
(UFAS) 

 Secretary of the Interior's Standards for the 
Treatment of Historic Properties 

 U.S. Army Corps of Engineers Engineering 
Technical Letter (ETL) 1110-3-502, Tele-
phone and Network Distribution System 
Design and Implementation Guide 

 Standards of Seismic Safety for Existing 
Federally Owned and Leased Buildings 

 Army Barracks Master Plan, Appendix I, 
Army Barracks Standards 

 Memorandum Subject: Revised Barracks 
Construction Criteria, dated 1 May 2003 

 Quality Standards for New and Replace-
ment Residential Communities Initiative 
(RCI) Family Housing 

 Army Lodging Standards 
 Design Manual for Remoted Target Sys-

tems (RETS) Ranges, CEHCN 1110-1-23 
Manual 

 Unexploded Ordinance Considerations in 
the Planning, Design, and Construction of 
Ranges, Supplement to CEHNC 1110-1-23 
Manual 

 Revised Range Design/Construction Inter-
face Standards 

8.20. REFERENCES 

The following references are provided for guid-
ance. 

 Army Regulation (AR) 190-13, The Army 
Physical Security Program 

 Army Regulation (AR) 200-1, Environmental 
Protection and Enhancement 

 Army Regulation (AR) 200-2, Environmental 
Effects of Army Actions 

 Army Regulation (AR) 200-4, Cultural Re-
sources Management 

 Army Regulation (AR) 405-45, Real Prop-
erty Inventory Management 

 Army Regulation (AR) 405-70, Utilization of 
Real Property 

 Unified Facilities Criteria (UFC) 2-600-01, 
Installation Design, Chap 8  

 Unified Facilities Criteria (UFC) 1-200-01, 
Design: General Building Requirements, 31 
July 2002 

 Unified Facilities Criteria (UFC) 4-510-01, 
Design: Medical Military Facilities  

 Unified Facilities Criteria (UFC) 3-400-01, 
Design: Energy Conservation  

 Engineering Regulation (ER) 1110-345-122, 
Engineering and Design, Interior Design  

 Department of the Army Pamphlet (DA 
PAM) 200-4, Cultural Resources Manage-
ment 

 U.S. Army Corps of Engineers, Design 
Guide (DG) 1110-3-122, Design Guide for 
Interiors  

 Department of Defense (DoD) Interior De-
sign Website 

 Technical Instructions (TI) 800-01, Design 
Criteria 

 Technical Instructions (TI) 809-04, Seismic 
Design for Buildings 

 Technical Instructions (TI) 809-05, Seismic 
Design Evaluation and Rehabilitation for 
Buildings 

 Technical Instructions (TI) 811-16, Lighting 
Design 

 Technical Manual (TM) 5-683, Electrical In-
terior Facilities  

 Technical Manual (TM) 5-688, Foreign Volt-
age and Frequencies Guide  

 Technical Manual (TM) 5-809-10/Navy 
NAVFAC P-355/Air Force AFM 88-3, Chap 
13, Seismic Design for Buildings 

 Technical Manual (TM) 5-809-10-2/Navy 
NAVFAC P-355.2/Air Force AFM 88-3, 
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http://www.hqda.army.mil/acsimweb/fd/policy/ar420-70/main/index_txt.htm
http://www.hqda.army.mil/acsimweb/fd/policy/ar420-70/main/index_txt.htm
http://www.hnd.usace.army.mil/techinfo/ufc/ufc_3-520-01.pdf
http://www.hnd.usace.army.mil/techinfo/ufc/ufc_3-520-01.pdf
http://www.hnd.usace.army.mil/techinfo/ufc/ufc4-010-01.pdf
http://www.hnd.usace.army.mil/techinfo/ufc/ufc4-010-01.pdf
http://www.hnd.usace.army.mil/techinfo/ufc/ufc4-010-01.pdf
http://www.access-board.gov/adaag/html/adaag.htm
http://www.access-board.gov/adaag/html/adaag.htm
http://www.access-board.gov/ufas/ufas-html/ufas.htm
http://www.access-board.gov/ufas/ufas-html/ufas.htm
http://www.cr.nps.gov/local-law/arch_stnds_8_2.htm
http://www.cr.nps.gov/local-law/arch_stnds_8_2.htm
http://www.usace.army.mil/inet/usace-docs/eng-tech-ltrs/etl1110-3-502/entire.pdf
http://www.usace.army.mil/inet/usace-docs/eng-tech-ltrs/etl1110-3-502/entire.pdf
http://www.usace.army.mil/inet/usace-docs/eng-tech-ltrs/etl1110-3-502/entire.pdf
http://www.usace.army.mil/inet/usace-docs/eng-tech-ltrs/etl1110-3-502/entire.pdf
http://www.mantech-mec.com/fme_web/IDG/SeismicStandardsBuildings.pdf
http://www.mantech-mec.com/fme_web/IDG/SeismicStandardsBuildings.pdf
http://housing.army.mil/Documents/uph_mp/uphmp_appi.pdf
http://housing.army.mil/Documents/uph_mp/uphmp_appi.pdf
http://www.hqda.army.mil/acsimweb/fd/construction/docs/ACSIM-CEMPMemo1May03.pdf
http://www.hqda.army.mil/acsimweb/fd/construction/docs/ACSIM-CEMPMemo1May03.pdf
http://www.rci.army.mil/programinfo/RCIConstruction_Standards_IP.pdf
http://www.rci.army.mil/programinfo/RCIConstruction_Standards_IP.pdf
http://www.rci.army.mil/programinfo/RCIConstruction_Standards_IP.pdf
http://www.armymwr.com/corporate/programs/lodgingandtravel/standards.asp
http://www.hnd.usace.army.mil/rtlp/CEHNC1110.asp
http://www.hnd.usace.army.mil/rtlp/CEHNC1110.asp
http://www.hnd.usace.army.mil/rtlp/UXO/UXO Procedures.pdf
http://www.hnd.usace.army.mil/rtlp/UXO/UXO Procedures.pdf
http://www.hnd.usace.army.mil/rtlp/DSGNMAN/2002Info/REVISED RANGE DESIGN Report.pdf
http://www.hnd.usace.army.mil/rtlp/DSGNMAN/2002Info/REVISED RANGE DESIGN Report.pdf
http://www.usapa.army.mil/pdffiles/r190_13.pdf
http://www.usapa.army.mil/pdffiles/r190_13.pdf
http://www.usapa.army.mil/pdffiles/r200_1.pdf
http://www.usapa.army.mil/pdffiles/r200_1.pdf
http://www.usapa.army.mil/pdffiles/r200_2.pdf
http://www.usapa.army.mil/pdffiles/r200_2.pdf
http://www.usapa.army.mil/pdffiles/r200_4.pdf
http://www.usapa.army.mil/pdffiles/r200_4.pdf
http://www.usapa.army.mil/pdffiles/r405_45.pdf
http://www.usapa.army.mil/pdffiles/r405_45.pdf
http://www.usapa.army.mil/pdffiles/r405_70.pdf
http://www.usapa.army.mil/pdffiles/r405_70.pdf
http://www.hnd.usace.army.mil/techinfo/UFC/UFC2-600-01/Chap8.pdf
http://www.hnd.usace.army.mil/techinfo/UFC/UFC2-600-01/Chap8.pdf
http://www.hnd.usace.army.mil/techinfo/ufc/UFC+1-200-01.pdf
http://www.hnd.usace.army.mil/techinfo/ufc/UFC+1-200-01.pdf
http://www.hnd.usace.army.mil/techinfo/ufc/UFC+1-200-01.pdf
http://www.ccb.org/docs/UFC/1191.pdf
http://www.ccb.org/docs/UFC/1191.pdf
http://www.hnd.usace.army.mil/techinfo/ufc/081602_UFC3-400-01.pdf
http://www.hnd.usace.army.mil/techinfo/ufc/081602_UFC3-400-01.pdf
http://www.usace.army.mil/inet/usace-docs/eng-regs/er1110-345-122/entire.pdf
http://www.usace.army.mil/inet/usace-docs/eng-regs/er1110-345-122/entire.pdf
http://www.usapa.army.mil/pdffiles/p200_4.pdf
http://www.usapa.army.mil/pdffiles/p200_4.pdf
http://www.usapa.army.mil/pdffiles/p200_4.pdf
http://www.usace.army.mil/inet/usace-docs/design-guides/dg1110-3-122/entire.pdf
http://www.usace.army.mil/inet/usace-docs/design-guides/dg1110-3-122/entire.pdf
http://www.usace.army.mil/inet/usace-docs/design-guides/dg1110-3-122/entire.pdf
http://tsc.wes.army.mil/ID_Resources_DoD/index.htm
http://tsc.wes.army.mil/ID_Resources_DoD/index.htm
http://www.hnd.usace.army.mil/techinfo/ti/800-01/ti80001a.htm
http://www.hnd.usace.army.mil/techinfo/ti/800-01/ti80001a.htm
http://www.hnd.usace.army.mil/techinfo/ti/809-04/ti80904.htm
http://www.hnd.usace.army.mil/techinfo/ti/809-04/ti80904.htm
http://www.hnd.usace.army.mil/techinfo/ti/809-05/80905page.htm
http://www.hnd.usace.army.mil/techinfo/ti/809-05/80905page.htm
http://www.hnd.usace.army.mil/techinfo/ti/809-05/80905page.htm
http://www.hnd.usace.army.mil/techinfo/ti/811-16.pdf
http://www.hnd.usace.army.mil/techinfo/ti/811-16.pdf
http://www.usace.army.mil/inet/usace-docs/armytm/tm5-683/
http://www.usace.army.mil/inet/usace-docs/armytm/tm5-683/
http://www.usace.army.mil/inet/usace-docs/armytm/tm5-688/
http://www.usace.army.mil/inet/usace-docs/armytm/tm5-688/
http://www.usace.army.mil/inet/usace-docs/armytm/tm5-809-10/
http://www.usace.army.mil/inet/usace-docs/armytm/tm5-809-10/
http://www.usace.army.mil/inet/usace-docs/armytm/tm5-809-10/


8- 36  Fort Knox Installation Design Guide  

Chap 13, Sec B, Seismic Design Guidelines 
for Upgrading Existing Buildings 

 Army Barracks Master Plan 
 Air Force Sustainable Facilities Guide 
 Air Force Interior Design Guides 
 Office of the Assistant Secretary of the 

Army for Financial Management and Comp-
troller (OASA (FM&C)) Sales and Outlease 
of Army Assets - Installation Guide 

 Assistant Chief of Staff for Installation Man-
agement, Sustainable Design and Devel-
opment Website 

 U.S Army Corps of Engineers, Engineering 
Research and Development Center, Con-
struction Engineering Research Laboratory 
(CERL), Sustainable Design and Develop-
ment Website 

 U.S. Army Corps of Engineers Engineering 
Technical Letter (ETL) 1110-3-502, Tele-
phone and Network Distribution System 
Design and Implementation Guide 

 Whole Building Design Guide 
 Unified Facilities Guide Specifications 

(UFGS), "Division 12 - Furnishings", 
Construction Criteria Base 

 Engineering and Construction Bulletins 
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http://www.usace.army.mil/inet/usace-docs/armytm/tm5-809-10-2/
http://www.usace.army.mil/inet/usace-docs/armytm/tm5-809-10-2/
http://www.usace.army.mil/inet/usace-docs/armytm/tm5-809-10-2/
http://www.usace.army.mil/inet/usace-docs/armytm/tm5-809-10-2/
http://housing.army.mil/uph_plan.htm
http://www.afcee.brooks.af.mil/dc/dcd/arch/rfg/index.html
http://www.afcee.brooks.af.mil/dc/dcd/interior/intdespu.asp
http://www.asafm.army.mil/rabp/info/sop.doc
http://www.asafm.army.mil/rabp/info/sop.doc
http://www.hqda.army.mil/acsimweb/fd/linksSDD.htm
http://www.hqda.army.mil/acsimweb/fd/linksSDD.htm
http://www.hqda.army.mil/acsimweb/fd/linksSDD.htm
http://www.cecer.army.mil/sustdesign
http://www.cecer.army.mil/sustdesign
http://www.usace.army.mil/inet/usace-docs/eng-tech-ltrs/etl1110-3-502/entire.pdf
http://www.usace.army.mil/inet/usace-docs/eng-tech-ltrs/etl1110-3-502/entire.pdf
http://www.usace.army.mil/inet/usace-docs/eng-tech-ltrs/etl1110-3-502/entire.pdf
http://www.usace.army.mil/inet/usace-docs/eng-tech-ltrs/etl1110-3-502/entire.pdf
http://www.wbdg.org/
http://www.ccb.org/html/navbarmain_ufgs.html
http://www.hnd.usace.army.mil/techinfo/ECbull.htm
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FORT KNOX, KY 
Controlled Running route 0630 to 0730 

.) Soldiers and /or civilians running or jogging on Fort Knox are required to wear a reflective belt or vest at all times (2417), whether in PT uniform or wearing civilian clothes . 

. ) Speed Umit,10 mph when passing formation or individual runner • 

. ) No APFT at Brooks field, No Bicycles on controlled PT Route 0630·0730, No headphones when running/jogging/walking on post. 

LEGEND 

U · MartiKdTr:amc: ComtOI ~.u 
- Coottolkd AXI~ (Of ph) Sica! Ullll'li.fl& 

- Ro;ld blo<lked rroo, 06.J.0.0730liRS 

~ - MC3t.ull!d rutu'll.tlg&Dd. 

- Tmffic Con~ I'Ot•l1 (l'CP) 

A - ~oRl.IMin,b:)OIIIhlnspoo1 

Prcptlrt:d By .• 

I 
I 

I• O.IH<T~u 

GR 12073 
REVISED 
Ja~MI I 

W912QR-21920552 -0003Section: Appendix BB

Thursday, August 16, 2012

Page 464 of 533



 
 
 
 
 
 
 

APPENDIX CC 
 

Fort Knox Base Wide EMS Specification 
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SECTION 15951 
BASE WIDE ENERGY MANAGEMENT AND CONTROL SYSTEM 

 
PART 1- GENERAL  
 
1.1 SECTION INCLUDES 

1. Related Sections 
2. Description 
3. Approved Control System Contractors and Manufacturers 
4. Quality Assurance 
5.  Codes and Standards 
6.  System Performance 
7.  Submittals 
8.  Warranty  
9. Ownership of Proprietary Material 

 
1.2 RELATED SECTIONS 

A. The General Conditions of the Contract, Supplementary Conditions, and General 
Requirements are a part of this specification and shall be used in conjunction with this 
section as a part of the contract documents.  Consult them for further instructions pertaining 
to this work.  The Contractor is bound by the provisions of Division 0 and Division 1. 
 

B. The following sections constitute related work: 
1. Division 1 – General Requirements 
2. Division 15 - Basic Mechanical Requirements 
3. Division 15 – All Air Handling Equipment 
4. Division 15 - Test and Balance 
5. Division 16 - Basic Electrical Requirements 
6. Division 16 - Basic Electrical Materials 
7. Division 16 - General Wiring 
8. Division 16 - Equipment and Motor Wiring 
9. Division 16 - Fire Alarm System 
10. Division 16 - Security Systems 
11. Division 16 - Uninterruptible Power Supply 
12. Division 16 - Emergency Systems 

 
 

1.3 DESCRIPTION 

General:  This controls system shall be an extension of the existing Ft. Knox Base Wide Energy 
Management and Control System (EMCS). The existing Ft. Knox Base Wide EMCS system 
includes the DDC controls system architecture, Base Wide Energy Metering System and 
Dashboards, and Base Wide Network Monitoring System (NMS). The new controls system and 
system controllers shall interface seamlessly into the DDC controls system, Energy Metering 
System and Dashboards, and NMS system. Reference section 2, paragraph A through E. The 
control system shall be as shown and consist of a high-speed, peer-to-peer network of DDC 
controllers residing and communicating on a network.  Operating system shall communicate to 
system level controllers 

 
 

A. Direct Digital Control (DDC) technology shall be used to provide the functions necessary for 
control of mechanical systems on this project.   
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B. The control system shall accommodate simultaneous multiple user operation.  Access to the 

control system data should be limited only by operator password.  Multiple users shall have 
access to all valid system data.  An operator shall be able to log onto any workstation on the 
control system and have access to all appropriate data. 

 
C. The control system shall be designed such that each mechanical system will be able to 

operate under stand-alone control.  As such, in the event of a network communication 
failure, or the loss of any other controller, the control system shall continue to independently 
operate under control. 

 
D. The Contractor shall provide hardware and software necessary to implement the functions 

and sequences shown. 
 
E. The Contractor shall provide connection to the existing Centralized Monitoring of Network 

Devices through the Base Wide NMS. IP Based devices will be monitored using the existing 
base wide third party network monitoring software (NMS). Reference section 2.3.A. 

 
1.4 APPROVED CONTROL SYSTEM CONTRACTORS AND MANUFACTURERS 

A. The new controls system shall fully integrate to the existing Base Wide Energy Management 
System. The existing Trane Tracer Summit graphical operator interface and Energylogix 
Energy Metering Services software tool utilized for Base Wide system control and energy 
monitoring shall be interfaced to the new controls system. Reference section 2 for 
communication protocols. 

 
B. The Contractor shall use only acceptable manufacturers systems conforming to Ft. Knox 

Base Energy Standards as defined by specification section 15950. 
 
C. The acceptable manufacturers applies to controller software, the custom application 

programming language, System Controllers, Control Units, and Unit Controllers.  All other 
products specified herein (i.e., sensors, valves, dampers, and actuators) need not be 
manufactured by the above manufacturers. 

 
D. The Contractor shall use only listed the manufacturers products as shown in this division.  

When a product or component is referred to by manufacturer's name and/or model number, 
the Contractor shall use only that product. 

 
E. The Basis of design is Trane Tracer Summit DDC controls / Energylogix Energy Metering 

software. 
 

F. Acceptable alternate bids for consideration must meet Ft. Knox Base Energy Standards per 
specification section 15950. 

 
1.5 QUALITY ASSURANCE 

A. Contractor/Manufacturer Qualifications 
 
1. The Installer shall have successfully completed Control System Manufacturer's classes 

on the control system.  The Installer shall present for review the certification of 
completed training, including the hours of instruction and course outlines upon request. 

Section: Appendix CC W912QR-21920552 -0003

Thursday, August 16, 2012

Page 467 of 533



Eng. File TCKT0010 
 

 
15951- 3 

2. All products used in this installation shall be new, currently under manufacture, and shall 
be applied in standard off the shelf products.  This installation shall not be used as a test 
site for any new products unless explicitly approved by the Engineer in writing.  Spare 
parts shall be available for at least 5 years after completion of this contract. 

 
1.6 CODES AND STANDARDS 

A. All work, materials, and equipment shall comply with the rules and regulations of all codes 
and ordinances of the local, state, and federal authorities.  Such codes, when more 
restrictive, shall take precedence over these plans and specifications.  As a minimum, the 
installation shall comply with the current editions in effect 30 days prior to receipt of bids of 
the following codes: 
 
1. National Electric Code (NEC) 
2. Uniform Building Code (UBC) 

a) Section 608, Shutoff for Smoke Control 
b) Section 403.3, Smoke Detection Group B Office Buildings and Group R, Division 1 

Occupancies 
c) Section 710.5, Wiring in Plenums 
d) Section 713.10, Smoke Dampers 
e) Section 1106 Refrigeration Machinery Rooms 
f) Section 1107, Refrigeration Machinery Room Ventilation 
g) Section 1108, Refrigeration Machinery Room Equipment and Controls 
h) Section 1120, Detection and Alarm Systems 

3. Uniform Mechanical Code (UMC) 
4. ASHRAE 135-1995 
5. FCC Regulation, Part 15- Governing Frequency Electromagnetic Interference 
6. Underwriters Laboratories UL916 

 
1.7 SYSTEM PERFORMANCE 

A. Performance Standards.  The system shall conform to the following:  
 

1. Graphic Display.  The graphic displays shall match the existing base wide system color 
graphic templates currently in use with the Trane Summit System. The color graphics 
system shall include an enterprise level graphic view for ease of system navigation. 
System navigation will include the enterprise level view, multiple building level views 
based on building size and arrangement, and access to application level views of each 
component in the system. The application level graphics shall include in depth diagnostic 
graphics for remote troubleshooting and the ability to reset system remotely. The 
application level graphics shall include set point control, set point limits, occupancy, and 
fan control editing. The system shall display a graphic with a minimum of 20 dynamic 
points.  All current data shall be displayed within 20 seconds of the request. Reference 
section 2.4 paragraph B. 

 
2. Graphic Refresh.  The system shall update all dynamic points with current data within 30 

seconds. 
 
3. Object Command.  The maximum time between the command of a binary object by the 

operator and the reaction by the device shall be 10 seconds.  Analog objects shall start 
to adjust within 10 seconds. 
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4. Object Scan.  All changes of state and change of analog values shall be transmitted over 
the high-speed network such that any data used or displayed at a controller or 
workstation will be current, within the prior 60 seconds. 

 
5. Alarming. The system shall conform to the Base Wide Alarming standard currently in 

place. Notification of alarm classes, service response, and messaging shall match the Ft 
Knox standards in place. The maximum time from when an object goes into alarm to 
when it is annunciated at the workstation shall not exceed 45 seconds. 

 
6. Program Execution Frequency.  Custom and standard applications shall be capable of 

running as often as once every 5 seconds.  The Contractor shall be responsible for 
selecting execution times consistent with the mechanical process under control. 

 
7. Performance.  Programmable Controllers shall be able to execute DDC PID control 

loops at a selectable frequency from at least once every [5] seconds.  The controller 
shall scan and update the process value and output generated by this calculation at this 
same frequency. 

 
8. Multiple Alarm Annunciation.  All workstations on the network shall receive alarms within 

5 seconds of each other. 
 
9. Reporting Accuracy.  Table 1 lists minimum acceptable reporting accuracies for all 

values reported by the specified system. 
 
TABLE 1:  Reporting Accuracy 
 

Measured Variable Reported Accuracy
Space temperature  ±0.5°C [±1°F] 
Ducted air  ±1.0°C [±2°F] 
Outside air  ±1.0°C [±2°F] 
Water temperature  ±0.5°C [±1°F] 
Delta-T  ±0.15°C[±0.25°F] 
Relative humidity  ±5% RH  
Water flow  ±5% of full scale 
Air flow (terminal)  ±10% of reading  *Note 1 
Air flow (measuring stations) ±5% of reading 
Air pressure (ducts) ±25 Pa [±0.1 "W.G.] 
Air pressure (space) ±3 Pa [±0.01 "W.G.] 
Water pressure  ±2% of full scale  *Note 2 
Electrical Power 5% of reading  *Note 3 
Carbon Monoxide (CO) ± 50 PPM 
Carbon Dioxide (CO2) ± 50 PPM 

 
Note 1: (10%-100% of scale) (cannot read accurately below 10%) 
Note 2: for both absolute and differential pressure 
Note 3: * not including utility supplied meters 

 
1.8 SUBMITTALS 

A. Product Data and Shop Drawings: Meet requirements of Division 1 on Shop Drawings, 
Product Data, and Samples.  In addition, Contractor shall provide shop drawings or other 
submittals on all hardware, software, and installation to be provided.  Submittals shall 
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include: 
1.  Direct Digital Control System Hardware: 

a) A complete bill of materials of equipment to be used shall be listed indicating 
quantity, manufacturer, model number, and other relevant technical data. 

b) Manufacturer's description and technical data, such as performance curves, product 
specification sheets, and installation/maintenance instructions. 

c) Wiring diagrams and layouts for each control panel.  Show all termination numbers 
d) Schematic diagrams for all field sensors and controllers. Provide floor plans of all 

sensor locations and control hardware 
 

2. Central System Hardware and Software 
a) A complete bill of material of equipment used indicating quantity, manufacturer, 

model number, and other relevant technical data. 
c) A schematic diagram for all control wiring, communication wiring and power wiring 

shall be provided in color.  Provide a schematic drawing of the central system 
installation.  Label all cables and ports with computer manufacturers’ model 
numbers, function and data link protocol(s).  Show all interface wiring to the control 
system 

d) Provide detailed riser diagrams of wiring between central control unit, operator 
workstation(s), routers, gateways and all control panels 

e) A list of the color graphic screens shall be provided.  For each screen, provide a 
conceptual layout of pictures and data, and show or explain which other screens can 
be directly accessed 
 

3. Controlled Systems: 
a) A schematic diagram of each controlled system.  The schematics shall have all 

control points/objects labeled and with point/object names shown or listed.  The 
schematics shall graphically show the location of all control elements in the system 

b) A schematic wiring diagram for each controlled system.  Each schematic shall have 
all elements labeled.  Where a control element is the same as that shown on the 
control system schematic, it shall be labeled with the same name.  All terminals shall 
be labeled 

c) An instrumentation list for each controlled system.  Each element of the controlled 
system shall be listed in table format.  The table shall show element name, type of 
device, manufacturer, model number, and product data sheet number 

d) A complete description of the operation of the control system, including sequences of 
operation.  The description shall include and reference a schematic diagram of the 
controlled system 

e) A point/object list for each system controller including both inputs and outputs (I/O), 
point/object number, the controlled device associated with the I/O point/object, and 
the location of the I/O device.  Software flag points/objects, alarm points/objects, etc 

 
4. Project Record Documents: Upon completion of installation submit three (3) copies of 

record (as-built) documents.  The documents shall be submitted for approval prior to 
final completion and include: 
 
a)  Project Record Drawings - These shall be as-built versions of the submittal shop 

drawings.  One set of electronic media including CAD .DWG or .DXF drawing files 
shall also be provided. 

 
b) Testing and Commissioning Reports and Checklists.  
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c) Operating and Maintenance (O & M) Manual - These shall be as built versions of the 
submittal product data.  In addition to that required for the submittals, the O & M 
manual shall include: 

 
1) Names, address and 24-hour telephone numbers of Contractors installing 

equipment, and the control systems and service representative of each. 
2) Operators Manual with procedures of operating the control systems including 

logging on/off, alarm handling, producing point reports, trending data, overriding 
computer control, and changing set points and other variables. 

3) Programming Manual with a description of the programming language including 
syntax, statement descriptions including algorithms and calculations used, point 
database creation and modification, program creation and modification, and use 
of the editor. 

4) Engineering, Installation and Maintenance Manual(s) that explains how to design 
and install new points, panels, and other hardware; preventative maintenance 
and calibration procedures; how to debug hardware problems; and how to repair 
or replace hardware. 

5) A listing and documentation of all custom software created using the 
programming language including the point database.  One set of magnetic media 
containing files of the software and database shall also be provided. 

6) One set of electronic media containing files of all color-graphic screens created 
for the project. 

7) Complete original issue documentation, installation, and maintenance information 
for all third party hardware provided including computer equipment and sensors. 

8) Complete original issue media for all software provided including operating 
systems, programming language, operator workstation software, and graphics 
software. 

9) Licenses, Guarantee, and Warrantee documents for all equipment and systems. 
10) Recommended preventive maintenance procedures for all system components 

including a schedule of tasks (inspection, cleaning, calibration, etc.) time 
between tasks, and task descriptions. 
 

5.  Training Manuals: The Contractor shall provide a course outline and training manuals for 
all training classes at least six weeks prior to the first class. The Owner reserves the 
right to modify any or all of the training course outline and training materials. Review and 
approval by Owner and Engineer and shall be completed at least 3 weeks prior to first 
class. 
 

1.9 WARRANTY 

A. Warrant all work as follows: 
1. Labor and materials for the control system specified shall be warranted free from defects 

for a period of 12 months after final completion and acceptance.  Control system failures 
during the warranty period shall be adjusted, repaired, or replaced at no additional cost 
or reduction in service to the Owner.  The Contractor shall respond to the Owner's 
request for warranty service within 24 hours during normal business hours. 

2. All work shall enter warranty when the Owner has received beneficial use due to an 
early system start-up.  If the work specified is split into multiple contracts or a multi-
phase contract, then each contract or phase shall have a separate warranty start date 
and period 

3. At the end of the final start-up, testing, and commissioning phase, if equipment and 
systems are operating satisfactorily to the Engineer, the Engineer shall sign certificates 
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certifying that the control system's operation has been tested and accepted in 
accordance with the terms of this specification.  The date of acceptance shall be the 
start of warranty. 

4. Project-specific software, database software, and firmware updates which resolve known 
software deficiencies as identified by the Contractor shall be provided at no charge 
during the warranty period.  Any upgrades or functional enhancements associated with 
the above mentioned items also can be provided during the warranty period for an 
additional charge to the Owner by purchasing an in-warranty service agreement from the 
Contractor.  Written authorization by the Owner must, however, be granted prior to the 
installation of any of the above mentioned items. 

5. Exception:  The Contractor shall not be allowed to utilize reused devices.  The 
Contractor shall warrant all installation labor and materials, however, and shall 
demonstrate that all reused devices are in operable condition at the time of Engineer’s 
acceptance. 

 
 
 
 
1.10 OWNERSHIP OF PROPRIETARY MATERIAL 

A. The Owner shall sign a copy of the manufacturer’s standard software and firmware 
licensing agreement as a condition of this contract. All software licensing shall be made 
to the Owner not the FMS Contractor or vendor, and such license shall grant use of all 
programs and application software to owner as defined by the manufacturer’s license 
agreement, but shall protect manufacturer’s rights to disclosure of trade secrets 
contained within such software. All software shall be capable of adding other 
manufacture licensed vendors if of the same firmware.  Any and all required IDs, 
passwords, and software keys for access to any component or software program shall 
be provided to the owner.  All project-developed hardware and software shall become 
the property of the Owner.  These items include but are not limited to: 

i. Project graphic images 
ii. Record drawings 
iii. Project database 
iv. Project-specific application programming code 
v. All documentation 
vi. All software, software licenses and software keys 

 
PART 2 – PRODUCTS  
 
 
2.1 SECTION INCLUDES 

A. Materials 

B. Communication 

C. Operator Interface 

D. System Software / Intelligent Services 

E. Building Controllers 
 
2.2 MATERIALS 

Section: Appendix CC W912QR-21920552 -0003

Thursday, August 16, 2012

Page 472 of 533



Eng. File TCKT0010 
 

 
15951- 8 

A. All products used in this project installation shall be new, currently under manufacture, and 
shall be applied in similar installations for a minimum of two years.  This installation shall not 
be used as a test site for any new products unless explicitly approved by the Owner’s 
Representative in writing.  Spare parts of equal protocol product shall be available for at 
least five years after completion of this contract. 

2.3 COMMUNICATION 
A. Communications between the Central Server, Building Controllers and the Operator PC 

Workstations shall use the BACnet Protocol.  This communication shall utilize Annex J of 
ASHRAE Standard 135-2004 (BACnet).  Local connections of the workstation shall be on 
ISO 8802-3 (Ethernet).   
  

B. Implement Centralized Monitoring of Network Devices through Base Wide NMS.                                      
IP Based devices will be monitored using the existing base wide third party network 
monitoring software (NMS). Existing device must be documented and configured in the 
NMS.  Device data must include the following: 

Hostname                                                                                                                             IP 
Address                                                                                                                         MAC 
Address                                                                                                              Building 
Number                                                                                                           Section ID 

C.  If a device has the provision to configure the above mentioned criteria, it must be 
completed.  The devices must be documented following the defined nomenclatures.   

D. New devices must be documented and added to the NMS at time of device install.   

E. Devices must be polled between the defined minimum interval of 1minute and maximum 
interval of 1 hour. Alarming to Intelligent Services through the NMS shall take place in the 
event of a device or network failure. 

F. Unidentified devices detected by the NMS must be investigated and/or removed from the 
network. 

G. A wireless / wired Ethernet device /router shall be provided to interface into the existing Ft. 
Knox Base Wide wireless Energy Management System.  The wireless network interface 
shall be provided and will allow for remote operator interface using the BACnet / IP protocol. 
Devices must be monitored by the base wide NMS system.  

H. All control products provided for this project shall comprise a network.   

I. The Contractor shall provide all communication media, connectors, repeaters, bridges, 
hubs, and routers necessary for the network. 

J. All controllers shall have a communication port for connections with the operator interfaces 
using layer protocol.  If the device is not provided as standard from the manufacturer with a 
communications port a field installed port shall be mounted directly next to the controller 
using industry standard networking hardware. 

K. The network shall have the following minimum capacity: 
1. The network shall have the ability to accommodate future access controls, lighting 

controls, IP video camera monitoring, internet capabilities.  
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2. Each Building Controller shall have routing capacity for 99 controllers. 
3. The Building Controller network shall have capacity for 1000 Building Controllers. 
4. The system shall have an overall capacity for 12,500 Building Controller, Custom 

Application Controller, and Application Specific Controller input/output objects. 
 
2.4 OPERATOR INTERFACE 

A. Operator Interface.   The existing Trane Tracer Summit workstation currently residing on the 
Ft. Knox Base Wide wired / wireless Ethernet network shall be utilized for owner interface to 
the new controls system.  The existing Energylogix Energy Monitoring software application 
currently residing on the Ft. Knox Base Wide wired / wireless Ethernet network shall be 
utilized for owner interface to the building metering system including electric, gas, and water. 
The systems shall be seamlessly integrated to provide temperature control, energy 
management, and demand control to meet the base wide energy standards. The extension 
of the enterprise wide network will be provided by the controls contractor. System shall 
conform to wireless Ethernet standard IEEE 802.3 standards, utilizing frequency hopping 
spread spectrum (FHSS).  This PC should have full access to the direct digital control 
system via the same user password authority.  

B. System Graphics.  The existing Tracer Summit operator workstation software is a graphical 
user interface (GUI).  The graphics shall be equal to the existing Ft. Knox color graphics 
provided with the Trane Summit system. The color graphics system shall include an 
enterprise level graphic view for ease of system navigation. System navigation will include 
the enterprise level view, multiple building level / floor plan views based on building size and 
arrangement, and access to application level views of each HVAC component in the system. 
The application level graphics shall include in depth diagnostic graphics for remote 
troubleshooting and the ability to reset HVAC systems remotely. The HVAC application level 
graphics shall include set point control, set point limits, occupancy, and fan control editing.  
HVAC device and object naming, and navigation of data shall be equal to the existing 
graphics currently in use with the Trane Summit system. The system shall allow display of 
up to 10 dynamic and animated graphic screens at once for comparison and monitoring of 
system status.  Provide a method for the operator to easily move between graphic displays 
and change the size and location of graphic displays on the screen.  The system graphics 
shall be able to be modified while on-line.  An operator with the proper password level shall 
be able to add, delete, or change dynamic objects on a graphic.  Dynamic objects shall 
include analog and binary values, dynamic text, static text, and animation files.  Graphics 
shall have the ability to show animation by shifting image files based on the status of the 
object.  

 
 
 
 
 
 
 
 
 
 
 
Typical Floor Plan Graphic and Navigation Tree 
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 Typical HVAC Application Graphic and Navigation Tree  
 

 
 
 
 
 

Typical HVAC Application Summary Graphic and Navigation Tree  
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Typical HVAC Diagnostic Summary and Navigation Tree 
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Typical HVAC Set points and Occupancy Control 
 

 
 
 
 
 

a) Custom Graphics.  Custom graphic files shall be created with the use of commonly 
available graphics packages such as PC Paint. The graphics generation package 
shall create and modify graphics that are saved in industry standard formats such as 
PCX, BMP, GIF and JPEG.   The graphics generation package shall also provide the 
capability of capturing or converting graphics from other programs such as Designer, 
or AutoCAD. 

 
b) Graphics Library.  Furnish a complete library of standard HVAC equipment such as 

chillers, boilers, air handlers, terminals, fan coils, and unit ventilators. This library 
shall also include standard symbols for other equipment including fans, pumps, coils, 
valves, piping, dampers, and ductwork. The library shall be furnished in a file format 
compatible with the graphics generation package program. 

 
c) Engineering Units.  Allow for selection of the desired engineering units (i.e. Inch 

pound or SI) in the system.  Unit selection shall be able to be customized by locality 
to select the desired units for each measurement.   

C. System Applications.  The workstation shall provide operator interface and off-line storage of 
system information.  Provide the following applications at the workstation. 
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1. Automatic System Database Save and Restore.  Each workstation shall store on the 
hard disk a copy of the current database of each building controller.  This database shall 
be updated whenever a change is made in any panel in the system.  The storage of this 
data shall be automatic and not require operator intervention.  In the event of a database 
loss in a building management panel, the first workstation to detect the loss shall 
automatically restore the database for that panel. 

 
2. Manual Database Save and Restore.  A system operator with the proper password 

clearance shall be able to archive the database from any system panel and store on 
magnetic media. The operator shall also be able to clear a panel database and manually 
initiate a download of a specified database to any panel in the system. 

 
3. System Configuration.  The workstation software shall provide a graphical method of 

configuring the system.  The user with proper security shall be able to add new devices, 
and assign modems to devices.  This shall allow for future system changes or additions. 

 
4. On-Line Help and Training. A free online resource shall be provided to the owner during 

the warranty period. Product information, technical support, and operator training shall 
be available. Monthly one hour web-based training classes shall be provided to the 
owner at no charge during the warranty period. Provide a context sensitive, on line help 
system to assist the operator in operation and editing of the system.  On-line help shall 
be available for all applications and shall provide the relevant data for that particular 
screen. Additional help information shall be available through the use of hypertext.  
Provide an interactive tutorial CD, which will act as on-line training/help for the systems 
operator. Services shall be equal to those provided through MyTraneControls.com. 

 
5. Security.  Each operator shall be required to log on to the system with a user name and 

password in order to view, edit, add, or delete data.  System security shall be selectable 
for each operator.  The system supervisor shall have the ability to set passwords and 
security levels for all other operators. Each operator password shall be able to restrict 
the operator’s access for viewing and/or changing each system application, full screen 
editor, and object.  Each operator shall automatically be logged off of the system if no 
keyboard or mouse activity is detected. This auto logoff time shall be set per operator 
password. All system security data shall be stored in an encrypted format. 

 
6. System Diagnostics.  The system shall automatically monitor the operation of all 

workstations, printers, network connections, building management panels, and 
controllers.  The failure of any device shall be annunciated to the operator. 

 
7. Alarm Processing.  The system shall conform to the Base Wide Alarming standard 

currently in place. Notification of alarm classes, service response, and messaging shall 
match the Ft Knox standards in place. Any object in the system shall be configurable to 
alarm in and out of normal state.  The operator shall be able to configure the alarm 
limits, warning limits, states, and reactions for each object in the system.  

 
 
 
 

Typical HVAC Application Alarm Setup 
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Typical Automatic Alarm Generation Reporting 
 

  
a) Alarm Reactions.  The operator shall be able to determine what actions, if any, are to 

be taken, by object (or point), during an alarm. Actions shall include logging, printing, 
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starting programs, displaying messages, dialing out to remote stations, paging, 
forwarding to an e-mail address, providing audible annunciation or displaying specific 
system graphics. Each of these actions shall be configurable by workstation and time 
of day.  An object in alarm that has not been acknowledged within an operator 
specified time period shall be re-routed to an alternate operator specified alarm 
receipt device. 

 
b) Binary Alarms.  Each binary object shall be set to alarm based on the operator-

specified state.  Provide the capability to disable alarming when the associated 
equipment is turned off or is being serviced. 

 
c) Analog Alarms.  Each analog object shall have both high and low alarm limits and 

warning limits.  Alarming must be able to be automatically and manually disabled. 
 
8. Trend Logs.  The system trends shall conform to the Base Wide trending standards 

currently in place. The operator shall be able to define a custom trend log for any data 
in the system.  This definition shall include interval, start-time, and stop-time.  Trend 
intervals of 1, 5, 15, 30, and 60 minutes as well as once a shift (8 hours), once a day, 
once a week, and once a month shall be selectable.  All trends shall start based on the 
hour.  Each trend shall accommodate up to 64 system objects. The system operator with 
proper password shall be able to determine how many samples are stored in each trend.  
Trend data shall be sampled and stored on the Building Controller panel and be archived 
on the hard disk. Trend data shall be able to be viewed and printed from the operator 
interface software.  Trends must be viewable in a text-based format or graphically.  They 
shall also be storable in a tab delimited ASCII format for use by other industry standard 
word processing and spreadsheet packages.  

 
9. Dynamic Graphical Charting.  The operator shall be able to select system values to be 

charted in real time.  Up to three values at one time can be selected for each chart.  The 
type of chart (bar, line, 3-D, etc.) shall be selectable. 

 
10. Alarm and Event Log.  The operator shall be able to view all logged system alarms and 

events from any location in the system.  The operator shall be able to sort and filter 
alarms. Events shall be listed chronologically.  An operator with the proper security level 
may acknowledge and clear alarms.  All that have not been cleared by the operator shall 
be archived to the hard disk on the workstation.   

 
11. Object and Property Status and Control. Provide a method for the operator with proper 

password protection to view, and edit if applicable, the status of any object and property 
in the system.  These statuses shall be available by menu, on graphics, or through 
custom programs. 

 
12. Clock Synchronization.  The real time clocks in all building control panels and 

workstations shall be synchronized on command of an operator.  The system shall also 
be able to automatically synchronize all system clocks; daily from any operator 
designated device in the system.  The system shall automatically adjust for daylight 
savings and standard time if applicable. 

 
13. Reports and Logs.  Provide a reporting package that allows the operator to select, 

modify, or create reports.  Each report shall be definable as to data content, format, 
interval, and date.  Report data shall be archived on the hard disk for historical reporting.  
Provide the ability for the operator to obtain real time logs of designated lists of objects.  

Section: Appendix CC W912QR-21920552 -0003

Thursday, August 16, 2012

Page 480 of 533



Eng. File TCKT0010 
 

 
15951- 16 

Reports and logs shall be stored on the PC hard disk in a format that is readily 
accessible by other standard software applications including spreadsheets and word 
processing.  Reports and logs shall be readily printed to the system printer.  The 
operator shall be able to designate reports that shall be printed or stored to disk at 
selectable intervals. 

 
a) Custom Reports: Provide the capability for the operator to easily define any system data 

into a daily, weekly, monthly, or annual report.  These reports shall be time and date 
stamped and shall contain a report title and the name of the facility. 

 
b) Standard Reports.  The following standard system reports shall be provided for this 

project.  These reports shall be readily customized to the project by the owner through 
the Controls and/or Energy Monitoring Systems.  

 
i. Electrical Meter Report: Provide integration of the building meter system for 

electrical consumption data to the Base Wide Energy Monitoring System and 
controls system. This data will be displayed real time on the base wide energy 
monitoring system and at base wide graphic display panels, Provide a monthly 
report showing the daily electrical consumption and peak electrical demand for 
each building meter.  Provide an annual (12 month) summary report showing 
the monthly electrical consumption and peak demand for each meter. Metering 
shall be provided for buildings greater than 29,000 square feet.  
 

ii. All Points in Alarm Report: Provide an on demand report showing all current 
alarms. 

 
iii. All Points in Override Report: Provide an on demand report showing all 

overrides in effect. 
 

iv. Schedule Report:  Provide a summary of all schedules including Holiday and 
Exception schedules. 

 
D.  Custom Application Programming.  Provide the tools to create, modify, and debug 

custom application programming.  The operator shall be able to create, edit, and 
download custom programs at the same time that all other system applications are 
operating.  The system shall be fully operable while custom routines are edited, 
compiled, and downloaded.  

 
 
2.5 SYSTEM SOFTWARE / INTELLIGENT SERVICES APPLICATIONS 
 

A. Furnish the following applications / interface to the software for building and energy 
management. All software applications shall reside and run on the Ft Knox controls network 
or reside in the Ft Knox system server.  Editing of applications shall occur at the operator 
workstation / server. 

B. Intelligent Services is an internet powered consulting, diagnostic, and support service.  
Intelligent Services shall include the following: 
 

(1) Energy Management Application 
This Intelligent Services application shall include the installation of electronic 
metering of the existing utility services which will allow real time monitoring and 
trending of utility usage.  The utility data shall then be processed by the base wide 
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Energy Logix software program that normalizes it for weather conditions, compares it 
against historical records and industry benchmarks to illustrate any changes in utility 
usage over similar time periods.  Intelligent Services will also report any sudden 
increase or decrease in energy usage that could indicate system problems. The 
contractor shall provide the meter data via BACnet /IP protocol to the live dashboard 
application. 
 
 

Typical Energy Management System Report / Live Dashboard 
 

 
 
 

(2)  Performance Monitoring Application 
Intelligent Services will collect data from the Building Automation System to generate 
performance exception reports.  Data Points that are monitored may include, but are 
not limited to, entering and leaving water temperature, supply air temperature, space 
temperature, air flow, and compressor start/stops.  The collected data is analyzed by 
Intelligent Services and compared against the equipment design criteria and 
ASHRAE standards.   

  
(3)  Air Filtration Monitoring 

Intelligent Services provides real time performance monitoring of the filtration media 
in the HVAC system through differential pressure transmitters located at selected 
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locations.  Each filter type has a manufacture assigned, pre-engineered pressure 
drop parameter that is used to indicate the optimal time to change the filter.  
Intelligent Services will collect air flow data from a selected sample of equipment on 
site to determine optimal filter change frequencies. The client will be notified by 
Intelligent Services when filter changes are needed.  This program provides 
monitoring, trending and reporting when the filters need to be changed.   
 

(4) Asset Management 
Measure and monitor chiller equipment for run time, run speed, start/stops, temperature, and 
pressure, as applicable.  The data will be analyzed and compared against ASHRAE 
standards for equipment age and maintenance history to determine the projected life 
expectancy of the equipment.  

 
C. System Security 

 
1) User access shall be secured using individual security passwords and user names. 
2) Passwords shall restrict the user to only the objects, applications, and system 

functions as assigned by the system manager. 
3) User logon/logoff attempts shall be recorded. 
4) The system shall protect itself from unauthorized use by automatically logging off 

following the last keystroke.  The delay time shall be user definable. 
5)  IP Based devices will be monitored using the existing base wide third party network 

monitoring software (NMS). 
 

D. Scheduling.  Provide the capability to schedule each object or group of objects in the 
system. Each of these schedules shall include the capability for start, stop, optimal start, 
optimal stop, and night economizer actions.  Each schedule may consist of up to [10] 
events.  When a group of objects are scheduled together, provide the capability to define 
advances and delays for each member.  Each schedule shall consist of the following: 

 
1) Weekly Schedule.  Provide separate schedules for each day of the week. 
2) Exception Schedules.  Provide the ability for the operator to designate any day of the 

year as an exception schedule.  This exception schedule shall override the standard 
schedule for that day.  Exception schedules may be defined up to a year in advance.  
Once an exception schedule is executed it will be discarded and replaced by the 
standard schedule for that day of the week. 

3) Holiday Schedules.  Provide the capability for the operator to define up to [99] special 
or holiday schedules.  These schedules may be placed on the scheduling calendar 
and will be repeated each year.  The operator shall be able to define the length of each 
holiday period.  

4) Optimal Start/Stop.  The scheduling application outlined above shall support an 
optimal start/stop algorithm.  This shall calculate the thermal characteristics of a zone 
and start the equipment prior to occupancy to achieve the desired space temperature 
at the specified occupancy time.  The algorithm shall calculate separate sets of heating 
and cooling rates for zones that have been unoccupied for less then and greater than 
24 hours.  Provide the ability to modify the start/stop algorithm based on outdoor air 
temperature.  Provide an early start limit in minutes to prevent the system from starting 
before an operator determined time limit. 

 
E. Alarm Reporting.  The operator shall be able to determine the action to be taken in the event 

of an alarm.  Alarms shall be routed to the appropriate workstation based on time and other 
conditions. An alarm shall be able to start programs, be logged in the event log, printed, 
generate custom messages graphics. 
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F. Remote Communications.  The system shall have the ability to dial out in the event of an 

alarm.  Receivers shall include PC Workstations, email, and alphanumeric pagers.  The 
alarm message shall include the name of the calling location, the device that generated the 
alarm, and the alarm message itself.  The operator shall be ably to remotely access and 
operate the system using dial up communications in the same format and method used on 
site under section 2.4 (Operator Interface). 

 
G. Configuration Tool.  Open protocol unit controllers shall be fully configurable from the 

operator workstation. 
 

 

2.6 BUILDING CONTROLLERS 

A. General.  Provide an adequate number of Building Controllers to achieve the performance 
specified in the Part 1 Article on “System Performance.”  Each of these panels shall meet 
the following requirements. 
1. The Building Automation System shall be comprised of one or more independent, 

standalone, microprocessor-based Building Controllers to manage the global strategies 
described in the System Software section. 

2. The Building Controller shall have sufficient memory to support its operating system, 
database, and programming requirements. 

3. Data shall be shared between networked Building Controllers. 
4. The operating system of the Building Controller shall manage the input and output 

communication signals to allow distributed controllers to share real and virtual object 
information, and allow central monitoring and alarms. 

5. Controllers that perform scheduling shall have a real-time clock. 

B.  Building Controllers shall be fully peer to peer. 

C. Serviceability.  Provide diagnostic LEDs for power, communication, and processor.  All 
wiring connections shall be made to field- removable, modular terminal strips — or to a 
termination card connected by a ribbon cable. 

D. Memory.  The Building Controller shall have as a minimum standard SRAM of 256 KB, 
standard DRAM of 1MB and standard non-volatile 1 MB of flash memory in lieu of EPROM.  
Memory shall be user extendible through RAM chip sockets and SIMMs for future memory 
expansion.  Memory.  The Building Controller shall maintain all BIOS and programming 
information in the event of a power loss for at least 72 hours. 

E. Immunity to power and noise.  Controller shall be able to operate at 90% to 110% of nominal 
voltage rating and shall perform an orderly shutdown below 80% nominal voltage. The 
Building Controller shall maintain all database information including BIOS and programming 
information in the event of a power loss for at least 72 hours. Operation shall be protected 
against electrical noise of 5 to 120 Hz and from keyed radios up to 5 W at 3 ft. 

F. The Building Controller shall have sufficient memory to support its operating system, 
database, and programming requirements. 
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G. The operating system of the Controller shall manage the input and output communications 
signals to allow distributed controllers to share real and virtual point information and allow 
central monitoring and alarms. 

 
H. Controllers that perform scheduling shall have a real time clock. 

 
I. Data shall be shared between networked Building Controllers. 

 
J. The Building Controller shall utilize industry recognized open standard protocols for 

communication to unit controllers. Reference paragraph M. 
 

K. The Building Controller shall continually check the status of its processor and memory 
circuits.  If an abnormal operation is detected, the controller shall: 
 
1. Assume a predetermined failure mode. 
2. Generate an alarm notification. 
3. Create a retrievable file of the state of all applicable memory locations at the time of the 

failure. 
4. Automatically reset the Building Controller to return to a normal operating mode. 

 
L. BACnet.  The Building Controller shall use the Read (Initiate) and Write (Execute) Services 

as defined in these BIBBS: 
DS-RP-A,B 
DS-RPM-A,B 
DS-WP-A,B 
DS-WPM-B 

 
 
M. Communications:  Each Building Controller shall reside on the Ft. Knox enterprise wide 

network.  The extension of the wireless / wired enterprise wide network will be provided by 
the controls contractor. System shall conform to wireless Ethernet standard IEEE 802.3 
standards, utilizing frequency hopping spread spectrum (FHSS).Communications between 
the Central Server, Building Controllers, and the Operator PC Workstations shall use Annex 
J of ASHRAE Standard 135-2004 (BACnet).Each Building Controller shall perform 
communications to a network of Custom Application and Application Specific Controllers 
utilizing the ANSI/EIA/CEA standard 709.1, the LonTalk™ protocol.  All Custom Application 
and Application Specific Controllers shall be LonMark™ certified. In those instances in 
which Lon-Mark™ certified devices are not available, the FMS contractor shall provide 
LonWorks™ devices with application source code, device resource files, and external 
interface definitions. Where necessary or desired, LonTalk™ packets may be encapsulated 
into TCP/IP messages to take advantage of existing infrastructure or to increase network 
bandwidth.  

N. The system will consist of an open architecture that utilizes EIA standard 709.1, the 
LonTalk™ protocol, as the common communication protocol between all controllers and 
integral ANSI / ASHRAE™ Standard 135-2004, BACnet functionality to assure 
interoperability between all system components. Both the LonTalk™ protocol and the ANSI / 
ASHRAE™ Standard 135-2004, BACnet protocol are required to assure that the project is 
fully supported by the two leading HVAC open protocols to reduce future building 
maintenance, upgrade, and expansion costs 
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O. Where necessary or desired, LonTalk™ packets may be encapsulated into TCP/IP 
messages to take advantage of existing infrastructure or to increase network bandwidth. 

1. Any such encapsulation of the LonTalk™ protocol into IP datagrams shall conform to 
existing LonMark™ guide-lines for such encapsulation and shall be based on industry 
standard protocols.  

2. The products used in constructing the BMS shall be LonMark™ compliant.  

3. In those instances in which Lon-Mark™ devices are not available, the BMS contractor 
shall provide LonWorks™ devices with application source code, device resource files, 
and external interface definitions.  

P. The software tools including cables and connectors required to network manage both the 
LonTalk™ protocol and the ANSI / ASHRAE™ Standard 135-2004, BACnet protocol must 
be provided with the system. Drawings are diagrammatic only. Equipment and labor not 
specifically referred to herein or on the plans, that is required to meet the functional intent, 
shall be provided without additional cost to the Owner. Minimum BACnet compliance is 
Level 3; with the ability to support data read and write functionality. Physical connection of 
BACnet devices shall be via Ethernet/Ethernet IP.  

1. The supplied system must incorporate the ability to access all data using non specific 
version of Java enabled browsers without requiring proprietary operator interface and 
configuration programs.  

2. An Open DataBase Connectivity (ODBC) or Structured Query Language (SQL) 
compliant server database is required for all system database parameter storage.  

a. This data shall reside on a supplier-installed server for all database 
access.  

b. Systems requiring proprietary database and user interface programs shall 
not be acceptable. 

c. A hierarchical topology is required to assure reasonable system response 
times and to manage the flow and sharing of data without unduly 
burdening the customer’s internal Intranet network.  

d. Systems employing a “flat” single tiered architecture shall not be 
acceptable 

 
 

I. Building Controller Operator Display.  The building controller shall include an operator 
display allowing the user to perform basic daily operations tasks on the building automation 
system.  At a minimum this operator display shall: 

 
1. Be installed on the building controller and require no additional power source. 
2. Consist of a one-quarter VGA touch screen with 320 X 240-pixel resolution.  The 

brightness and the contrast of the backlit touch screen shall be adjustable to allow for 
easy reading of information on the screen. 

3. Be capable of having unique user identification and passwords that can be 
programmed to limit access to the system and operator functions. 
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4. Display the current state of an input/output point and equipment controller connected 
to the system. 

5. Give the operator the ability to override the current state of an output point or HVAC 
equipment controller connected to the building controller. 

6. Allow the operator to modify the start and stop times of any time-of-day schedule 
within the system. 

7. Provide a visual indication that a system alarm exists and allow for an optional audible 
alarm annunciation. 

8. Provide the ability to view and acknowledge alarms that are annunciated at that 
building controller. 

9. Allow the operator to view custom graphical displays with dynamic status information. 
10. Automatically update displayed system information every 10 seconds. 
 
 

 

Q. Inputs/Outputs. 
1. Hard-wired inputs and outputs may tie into the system through Building, Custom, or 

Application Specific Controllers. 
 
2. All input points and output points shall be protected such that shorting of the point to 

itself, another point, or ground will cause no damage to the controller.  All input and 
output points shall be protected from voltage up to 24V of any duration, such that contact 
with this voltage will cause no damage to the controller. 

 
3. Binary inputs shall allow the monitoring of on/off signals from remote devices.  The 

binary inputs shall provide a wetting current of at least 12 ma to be compatible with 
commonly available control devices. 

 
4. Pulse accumulation input points.  This type of point shall conform to all the requirements 

of Binary Input points, and also accept up to 2 pulses per second for pulse accumulation, 
and shall be protected against effects of contact bounce and noise. 

 
5. Analog inputs shall allow the monitoring of low voltage (0-10 Vdc), current (4-20 ma), or 

resistance signals (thermistor, RTD).  Analog inputs shall be compatible with, and field 
configurable to commonly available sensing devices. 

 
R. Uninterruptible Power Supplies (UPS): Furnish one UPS per building controller to maintain 

system operation upon loss of power. 
 

2.7 CUSTOM APPLICATION CONTROLLERS 
 

A. General.  Provide Custom Application Controllers to provide the performance specified in 
section 1 of this division.  Each of these panels shall meet the following requirements. 

 
1. The Building Automation System shall be composed of one or more independent, stand-

alone, microprocessor based Building Controllers to manage the local strategies 
described in System software section. 

2. The Controller shall have sufficient memory to support its operating system, database, 
and programming requirements. 

3. Controllers that perform scheduling shall have a real time clock. 
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4. The operating system of the Controller shall manage the input and output 
communications signals to allow distributed controllers to share real and virtual point 
information and allow central monitoring and alarms. 

5. The Controller shall continually check the status of its processor and memory circuits.  If 
an abnormal operation is detected, the controller shall: 

 
a) Assume a predetermined failure mode. 
b) Generate an alarm notification. 

 
6. Custom application controllers shall communicate using LonTalk.  Controllers shall use 

FTT-10 transceivers.  All communications shall be with the use of LonMark-approved 
SNVTs. 

 
B. Environment.  Controller hardware shall be suitable for the anticipated ambient conditions. 

 
1. Controller used in conditioned ambient shall be mounted in NEMA 1 type enclosures, 

and shall be rated for operation at 0 C to 50 C [32 F to 120 F]. 
2. Controllers used outdoors and/or in wet ambient shall be mounted within NEMA 4 type 

waterproof enclosures, and shall be rated for operation at -40 C to 70 C [-40 F to 158 F]. 
 

C. A local operator interface shall be provided at building locations where specified in the 
sequence of operations or point list.  The operator interface shall be provided for 
interrogating and editing data.  A system security password shall be available to prevent 
unauthorized use of the keypad and display. 

 
D. Serviceability.  Provide diagnostic LEDs for power, communications, and processor.  All low 

voltage wiring connections shall be made such that the controller electronics can be 
removed and/or replaced without disconnection of field termination wiring. 

 
E. Memory.  The Controller shall maintain all BIOS and programming information in the event 

of a power loss for at least 72 hours. 
 
F. Immunity to power and noise.  Controller shall be able to operate at 90% to 110% of nominal 

voltage rating and shall perform an orderly shutdown below 80% nominal voltage. 
 

 
2.8 APPLICATION SPECIFIC CONTROLLERS 
 

General. Application specific controllers (ASC) are microprocessor-based DDC controllers, 
which through hardware or firmware design are dedicated to control a specific piece of 
equipment.  They are not fully user programmable, but are customized for operation within 
the confines of the equipment they are designed to serve. 

 
Each ASC shall be capable of stand-alone operation and shall continue to provide control 

functions without being connected to the network.   
 
Each ASC will contain sufficient I/O capacity to control the target system. 

 
Environment.  The hardware shall be suitable for the anticipated ambient conditions. 

 
1. Controllers used outdoors and/or in wet ambient shall be mounted within NEMA 4 type 

waterproof enclosures, and shall be rated for operation at -40 C to 65 C [-40 F to 150 F]. 
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2. Controller used in conditioned ambient shall be mounted in NEMA 1 type rated 

enclosures.  Controllers located where not to be disturbed by building activity (such as 
above ceiling grid), may be provided with plenum-rated enclosures and non-enclosed 
wiring connections for plenum cabling.  All controllers shall be rated for operation at 0 C 
to 50 C [32 F to 120 F]. 

 
Serviceability.  Provide diagnostic LEDs for power and communications.  All wiring connections 

shall be clearly labeled and made to be field removable. 
 

Memory.  The Application Specific Controller shall maintain all BIOS and programming 
information in the event of a power loss for at least 90 days. 

 
Immunity to Power and noise.  Controller shall be able to operate at 90% to 110% of nominal 

voltage rating and shall perform an orderly shutdown below 80%. 
 
Transformer.  Power supply for the ASC must be rated at minimum of 125% of ASC power 

consumption, and shall be fused or current limiting type. 
 

Application Specific Controllers shall communicate using LonTalk.  Controllers shall use FTT-10 
transceivers.  All communications shall follow LonMark profiles.  ASCs which do not have a 
profile that applies must comply with LonMark standards, utilize SNVTs for all listed points, 
and be provided with a XIF file for self-documentation. 

PART 3 – EXECUTION  
 
3.1 SECTION INCLUDES 

3.14 PROGRAMMING 

A. Provide sufficient internal memory for the specified sequences of operation and trend 
logging.  There shall be a minimum of 25% of available memory free for future use. 

B. Software Programming 
1. Provide programming for the system and adhere to the sequences of operation 

provided.  All other system programming necessary for the operation of the system, but 
not specified in this document, also shall be provided by the Contractor.   

D. Operator Interface (Reference Section 2.4) 
1 Standard Graphics.  Provide graphics for all mechanical systems and floor plans of the 

building.  This includes each rooftop unit, hot water system, boiler, air handler, and all 
terminal equipment.  Point/object information on the graphic displays shall dynamically 
update.  Show on each graphic all input and output points/objects for the system.  Also 
show relevant calculated points/objects such as set points 

2 Show terminal equipment information on a “graphic” summary table.  Provide dynamic 
information for each point/object show 

3 The Contractor shall provide all the labor necessary to install, initialize, start up, and 
troubleshoot all operator interface software and their functions as described in this 
section.  This includes any operating system software, the operator interface database, 
and any third-party software installation and integration required for successful operation 
of the operator interface 

3.15 CONTROL SYSTEM CHECKOUT AND TESTING 
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A. Start-up Testing:  All testing listed in this article shall be performed by the Contractor and 
shall make up part of the necessary verification of an operating control system.  This testing 
shall be completed before the Owner’s Representative is notified of the system 
demonstration. 
1. The Contractor shall furnish all labor and test apparatus required to calibrate and 

prepare for service of all instruments, controls, and accessory equipment furnished 
under this specification 

2. Verify that all control wiring is properly connected and free of all shorts and ground 
faults.  Verify that terminations are tight. 

3. Enable the control systems and verify calibration of all input devices individually.  
Perform calibration procedures per manufacturers’ recommendations 

4. Verify that all binary output devices (relays, solenoid valves, two-position actuators and 
control valves, magnetic starters, etc.) operate properly and that the normal positions are 
correct 

5. Verify that all analog output devices (I/Ps, actuators, etc.) are functional, that start and 
span are correct, and that direction and normal positions are correct.  The Contractor 
shall check all control valves and automatic dampers to ensure proper action and 
closure.  The Contractor shall make any necessary adjustments to valve stem and 
damper blade travel 

6. Verify that the system operation adheres to the Sequences of Operation.  Simulate and 
observe all modes of operation by overriding and varying inputs and schedules.  Tune all 
DDC loops and optimum Start/Stop routines. 

7. Alarms and Interlocks 
a. Check each alarm separately by including an appropriate signal at a value that will 

trip the alarm 
b. Interlocks shall be tripped using field contacts to check the logic, as well as to ensure 

that the fail-safe condition for all actuators is in the proper direction. 
c. Interlock actions shall be tested by simulating alarm conditions to check the initiating 

value of the variable and interlock action 

3.16 CONTROL SYSTEM DEMONSTRATION AND ACCEPTANCE 

A. Demonstration 
1. Prior to acceptance, the control system shall undergo a series of performance tests to 

verify operation and compliance with this specification.  These tests shall occur after the 
Contractor has completed the installation, started up the system, and performed its own 
tests 

2. The tests described in this section are to be performed in addition to the tests that the 
Contractor performs as a necessary part of the installation, startup, and debugging 
process and as specified in the “Control System Checkout and Testing” Article in Part 3 
of this specification.  The Engineer will be present to observe and review these tests.  
The Engineer shall be notified at least 10 days in advance of the start of the testing 
procedures. 

3. The demonstration process shall follow that approved in Part 1: “Submittals.”  The 
approved checklists and forms shall be completed for all systems as part of the 
demonstration 

B. Acceptance 
1. All tests described in this specification shall have been performed to the satisfaction of 

both the Engineer and Owner prior to the acceptance of the control system as meeting 
the requirements of Completion.  Any tests that cannot be performed due to 
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circumstances beyond the control of the Contractor may be exempt from the Completion 
requirements if stated as such in writing by the Engineer.  Such tests shall then be 
performed as part of the warranty. 

2. The system shall not be accepted until all forms and checklists completed as part of the 
demonstration are submitted and approved as required in Part 1: “Submittals 

3.18 TRAINING & SYSTEM EVALUATION 

A. Initial System Training:  Provide a minimum of two onsite training classes 8 hours in length 
during the construction period for personnel designated by the owner.  Training shall be 
provided for the building automation and control system and all HVAC equipment furnished 
by this contractor. Upon substantial completion of the project, the first owner training class 
shall take place. The training class shall provide a system overview of the mechanical 
systems control design and installation. The training should include an overview of the field 
level controllers, main building controllers, system displays, and field device locations and 
applications. The training shall include an overview of the color graphic interface shall be 
provided for alarm management, scheduling, set point control, and trending. The second 
training class shall take place at the completion of all punch list items, system 
commissioning, and owner acceptance of the project.  

During the initial system training session(s), the temperature controls contractor will train 
the designated staff of Owner's representative and Owner to enable them to proficiently 
operate the system; create, modify and delete programming; add, remove and modify 
physical points for the system; add additional panels when required. 

 
The objectives of the building automation and controls training session will be divided into 
three logical groupings; participants may attend one or more of these, depending on level 
of knowledge required: 

Day-to-day Operators 
System Troubleshooter 
System Manager 

Train the designated staff of Owner’s Representative and Owner to enable them to: 
Proficiently operate the system 
Understand control system architecture and configuration 
Understand DDC system components 
Understand system operation, including DDC system control and optimizing 
routines (algorithms) 
Operate the workstation and peripherals 
Log on and off the system 
Access graphics, point/object reports, and logs 
Adjust and change system set points, time schedules, and holiday schedules 
Recognize malfunctions of the system by observation of the printed copy and 
graphical visual signals 
Understand system drawings, and Operation and Maintenance manual 
Understand the job layout and location of control components 
Access data from DDC controllers and ASC 

Operate portable operator's terminals 
 

System Managers/Administrators: 
Maintain software and prepare backups 
Interface with job-specific, third-party operator software 
Add new users and understand password security procedures 
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Provide course outline and materials as per “Submittals” Article in Part 1 of this specification.  
The instructor(s) shall provide one copy of training material per student. 

The instructor(s) shall be factory-trained instructors experienced in presenting this material. 

Classroom training shall be done using a network of working controllers representative of 
the installed hardware. 

B. Quarterly On Site Owner Training & System Evaluation: In addition to the initial system 
training, the temperature controls contractor shall provide a minimum of four system hands 
on training sessions (quarterly), 8 hours each during the contract period for personnel 
designated by the Owner.  The temperature controls contractor shall also provide a 
minimum of four system evaluations, 8 hours each during the contract period. 

 
Quarterly (Four Times Per Year) Owner Training & System Evaluation: The BAS operator 
training and instructional program will be initiated to ensure that the owner/operators are 
instructed and trained on the many functions of their building management system. The 
building owner/operator will be taught to perform the following functions by factory trained, 
authorized building automation service representatives. The building operators will learn 
how to perform daily operations including: 

 
1) An overview of the building management system architecture and unit level controllers. 
2) System logon/logoff procedures 
3) Access system using menus and graphics 
4) Respond to alarms 
5) Make schedule changes 
6) Monitor and command objects and properties 
7) How to utilize and set up trends 
8) Generate and save reports 

 
C. Off-site Owner Training:  Provide one off-site training class for the owner four hours in 

length. The training shall be customized using the color graphics software and database for 
this project. The training shall take place on a workstation with the ability to remotely 
communicate with the school system.  

 
D. In addition to the operator training above, the following system points shall be trended daily 

within the system controller.  The BAS contractor shall present and review a hard copy 
report of the recorded/trend data (as listed below) with the Owner during the quarterly visits 
to verify proper system operation/control: 

 
1) Outdoor air temperature 
2) Heat pump loop supply temperature 
3) Heat pump loop return temperature 
4) Space temperature set-point (per heat pump unit) 
5) Actual space temperature (per heat pump unit) 
6) Discharge air temperature (per heat pump unit) 

 
E. This program will be performed on quarterly intervals with the building operators 

throughout the first year of system operation and warranty period. 
 

F. The instructors shall be factory-trained instructors experienced in presenting this material. 
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END OF SECTION 
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PROJECT SPECIFIC REQUIREMENTS FORT KNOX, KY 
30 January 2012 

 
VEHICULAR CIRCULATION 

a. Emergency Vehicle Access 
1 Provide emergency access lanes with all-weather accessibility to accommodate the 

Fort Knox Fire Trucks and Emergency Vehicles in accordance with NFPA, UFC, and 
AT/FP requirements. 
 

2 Provide fire vehicle access as a minimum to two sides of each facility 
  

b. Provide ladder vehicle access as a minimum to two sides of each facility and a minimum of 
three sides of all sleeping quarters. 
   

c. Apparatuses Dimensions 
1 Vehicle ID GVW  Height  Length      Width  Turning Radius 
2 ENG #1 39,800 lbs 9’10”  30’2”        8’4”    41’0” 
3 ENG #3 39,800 lbs 9’10”  30’2”        8’4”    41’0” 
4 RESCUE 35,000 lbs 10’2”  29’11”        8’5”             27’0” 
5 LADDER 62,000 lbs 11’2”  38’0”        8’0”    43’6” 
6 MASEY 29,000 lbs   8’6”  25’2”        8’0”    75’0” 
7 TITAN 52,000 lbs 12’4”  32’4”        9’8”    87’0” 
8 STRIKER   78,780 lbs 12’4“  39’7“       12’2“           117’0“ 

 
Note: TITAN and STRIKER are primarily for airfield operations  
 
Note: Width of the LADDER truck is 16-feet with out-riggers extended  
 

d. Fire Lanes Dimensions 
Fire Lanes shall be a minimum width of 20 feet measured edge of roadway to edge of 
roadway not including storm gutters and curbs. 
 

e. Fire Lanes Marking 
1 Emergency access drives and Fire Lanes shall be delineated with 6-inch wide red 

striping at normal spacing with the words “FIRE LANE NO PARKING” in 4-inch 
white letters within the stripes at maximum interval of 50 feet. Curb tops and sides 
painted red. Where no curb exist, provide an 8-inch red strip along the edge of the 
lane with the words “FIRE LANE NO PARKING” in 4-inch white letters at 
maximum interval of 50 feet. 
   

2 Provide and install signage along the entire fire lane. Signs shall be a white 
background with fire lane No Parking symbol and words “Fire Lane” in red. 

    
f. Sidewalks dimensions that support emergency vehicle traffic 

Sidewalks designed to support emergency vehicle traffic shall be a minimum of 20’      
wide (16’ paved with 2’ structural turf both sides). Coordinate with Fire Chief for 
location requirements. Reference Apparatuses Dimensions for Emergency Vehicle design 
loads. 
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WATER DISTRIBUTION SYSTEM 

a. Fire service mains, hydrants, and appurtenances 
1. Install, test, and document fire service mains and their appurtenances in accordance 

with Unified Facilities Criteria (UFC), Unified Facilities Guide Specification 
(UFGS), National Fire Protection Association (NFPA), and applicable codes 
 

2. Private and public water supply systems shall be installed, tested, and maintained in 
accordance with NFPA 24 and NFPA 25.  

 
3. Fire hydrants shall be provided along required fire apparatus access roads and 

adjacent public streets 
 

4. Fire hydrants shall be located a minimum of 40-feet from facility. 
 

5. Hydrants shall be located not less than 40-feet from building being protected 
 

6. Hydrant spacing shall not exceed 450-feet  around facilities  
 

7. Hydrant spacing shall not exceed 600-feet in open air parking areas 
 

8. Hydrant spacing shall not exceed 1000-feet along undeveloped roadways 
 

b. Existing fire hydrant 
Existing fire hydrants shall not be relocated.  New fire hydrants shall be installed 
when existing fire hydrants are required to be relocated. 
   

c. Fire hydrant protection 
All fire hydrants located in areas where subject to vehicular damage shall be 
protected with barriers. 
 

d. Water flow test  
Fire Protection Engineer or contractor shall perform a water flow test in accordance 
with NFPA 291 in coordination with Fort Knox Fire Inspection Section.  
 

e. Working plans and final as-built drawings shall comply with NFPA 24 paragraphs 4.1.3 and 
4.1.4. 

 
INTERIOR BUILDING SIGNAGE REQUIREMENTS  
Coordinate review of signage with Fort Knox Fire Chief at the 100 % design phase review [Marvin 
Gunderson, (502) 624-2260]. The Fire Chief shall review the correct placement, quantity of signage and 
the proposed path of egress that will be graphically illustrated on the sign. 
 
FIRE PROTECTION 
Sprinkler System 

a. Install sprinkler systems in accordance with UFC 3-600-01 and NFPA 13 except as modified 
herein. 
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b. Provide separate fire sprinkler service connection for each facility. 
  

c. Install vane type water flow alarm switch with adjustable retard monitored by building fire 
alarm system. Set main riser water flow switch retard adjustment for a delay between 50 and 
60 seconds. Main riser water flow switch is required on all Standpipe suppression systems.  

  
d. Install floor control valve assembly as illustrated in UFC 3-600-01, figure 4-1 for each riser 

on each floor.  Set water flow switch retard adjustment for a delay between 30 and 40 
seconds.  

 
e. Main riser and floor control valve assembly vane type water flow alarm switch with a 

maximum delay of 90 seconds, to include a minimum 20 second delay difference between 
main riser and floor control. 
  

f. All tampers and water flow switches shall be monitored by fire alarm system via the Signal 
Line Circuit (SLC). Set water flow switch retard adjustment for a delay between 30 and 40 
seconds. 
  

g. Install floor control valve assembly for each space separated by floors, partitions, and barriers 
regardless of separation orientation (vertical or horizontal) 

 
h. Install a remote inspector test valve on the end of the most remote branch line on each floor 

or space with control valve assembly. Locate inspector test valve in an accessible location not 
over 7-feet off the floor that is not exposed to freezing. The test drain shall terminate outdoors 
with appropriate splash guard protection as required. Refer to NFPA 13 figure A.8.16.4.2 (a). 

   
i. Install backflow preventer devices on the inlet (suction) side of water protection systems. 

  
j. Test backflow preventer to verify check valves are fully functional and operate in accordance 

with manufacturer specifications. Certified technician shall perform and post test results 
alone with certification certificate in waterproof enclosure on the backflow preventer 

 
k. The backflow preventer shall be tested for full forward and test documented before sprinkler 

system can be accepted. 
  

l. Backflow preventer test connection shall terminate to the exterior of the building in a similar 
manner as the Fire Department Connection (FDC) located not less than 5-feet away from the 
FDC. Provide signage using the words “TEST HEADER” in similar manner as for FDC. The 
test header should be located near the sprinkler backflow preventer 

 
m. Electrically supervise all sprinkler system water control valves to include sectional control 

and isolation valves and floor control valves.  Electrically supervise backflow preventer test 
connection water control valves in the closed position. 

  
n. Locate fire department connection (FDC) at readily accessible location from the street or fire 

lane. 
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o. Install the “KNOX” company stainless steel 2.5-inch male NST locking FDC caps on each 
fire department connection. The contractor shall submit “KNOX” FDC locking caps keys to 
post fire department the day the FDC caps are installed. 

  
p. Install a Post Indicator Valve with a tamper switch monitored by fire alarm system in 

accordance with NFPA 24 and NFPA 72.  
 

q. The use and installation of plastic pipe is prohibited.  
 
Standpipe System 

a. Install standpipe system in accordance with UFC 3-600-01, NFPA 14, and NFPA 101 except 
as modified herein. 
 

b. Install combination standpipe and sprinkler system in building with four or more stories 
 

c. Install combination standpipe and sprinkler system in any building regardless of height when 
the length or width of the building is 200-feet or more 

1. Install Class 1 standpipe riser in every stairwell with cabinets of adequate size to 
accommodate 100-feet of (2 ½ inch, NST) fire hose 
  

2. Install water flow switch on main riser and adjust retard delay between 50 and 60 
seconds. 

  
3. Provide Fire Department Connections (FDC) in accordance with NFPA 14 

requirements based on number of standpipe risers.  
 

4. Installing contractor shall provide all necessary equipment to properly test standpipe 
system in accordance with NFPA 14.  

 
Fire Pumps 

a. Install fire pumps when required by hydrostatic calculations in accordance with NFPA 20, 
NFPA 13, and UFC 3-600-01, all applicable codes, except as modified herein. 
  

b. Permanently install necessary equipment to adequately test fire pump in accordance with 
NFPA 20, NFPA 25, and UFC 3-600-02.  

 
c. Install backflow preventer devices on the inlet (suction) side of fire pump.  

 
Kitchen Suppression System 

a. All kitchenette and commercial cooking hood and suppression systems shall be installed in 
accordance with all applicable codes and standards to include NFPA 96, NFPA 17A, UFC 3-
600-01, UFC 3-410-01FA, manufacturer recommendations and modifications herein. 
 

b. Provide a complete pre-engineer “Wet Chemical” suppression system to protect all grease 
vapors producing equipment. 

  
c. Wet automatic spray nozzle type suppression system is prohibited 

. 
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d. De-energize all electrical receptacles within three feet of the hood 
  

e. Connect the suppression system to the building fire alarm system and generate a general 
evacuation signal upon suppression system activation 

  
f. Provide two means of manual activation where there are two or more means of egress from 

the area for each system. 
 

g. Provide minimum two-liter wet chemical portable fire extinguishers mounted in recess or 
semi-recess cabinets in all commercial and kitchenette cooking areas. 

 
h. Provide minimum ten pound Class ABC portable fire extinguishers mounted in recess or 

semi-recess cabinets in commercial and kitchenette cooking areas for fires other than cooking 
fires. 

  
i. Exhaust fans shall be accessible for cleaning and maintenance. 

 
j. Complete drawings of the system installation, including the hood(s), exhaust duct(s), and 

appliances, along with the interface of the fire-extinguishing system detectors, piping, 
nozzles, fuel shutoff devices, agent storage container(s), and manual actuation device(s), shall 
be submitted to Fort Knox Fire Department Inspection Section, the authority having 
jurisdiction. The responsibility for their preparation shall be entrusted only to trained persons 

 
k. Drawing and plans shall be drawn to an indicated scale and shall be reproducible. 

1. 1/8 inch = 1-foot is the smallest drawing scale accepted 
 

2. Illustrate all appliances on drawing 
 

3. Illustrate all nozzles and lines such as plenum, duct, and appliance nozzles including 
supply and branch lines with dimensions  

 
4. Illustrate all access panels 

 
5. Illustrate all heat links and manual pull stations 

 
6. Illustrate all fuel shut-off valves and or electrical circuit breakers 

 
7. Illustrate reset button and system cylinders 

 
8. All symbols shall be in accordance with NFPA 170 

 
Fire Alarm Systems Authorized for Installation 

Notifier, Firelite, Gamewell, and Simplex are the fire alarm systems authorized for new 
installation.   

Combination Fire Alarm and Mass Notification System Authorized for Installation 
Simplex, Gamewell FCI, Notifier 3030, and Edwards EST-3 systems are authorized for new 
installation for combination fire alarm and mass notification systems.   
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Fire Alarm Systems 
Combination Fire Alarm and Mass Notification System 

a. Provide a combination fire alarm and mass notification system with Monaco transmitter/receiver 
(BTX-M). The number of transmitting zones shall determine which model transmitter shall be 
installed. 
   

b. All programming codes, passwords, equipment, cables, and plugs required to access, update, 
modify, and maintain the combination fire alarm/mass notification system shall be provided to 
Fort Knox with training no later than the date of final system acceptance. 

  
c. Design and install the fire/mass notification system in accordance with NFPA 72, 70, 101, and 

UFC 4-021-01 (dated 9 April 2008), UFC 4-010-01(dated January 2007), UFC 3-600-01 (dated 
14 July 2009), and Unified Facilities Guide Specification (UFGS) 28-31-76(dated November 
2008), and UL 864, except as modified herein. 

1. The components of a combination system includes addressable control panel (FACP), 
autonomous control unit (ACU), local operation consoles (LOC), notification appliance 
network (strobes and speakers), water flow switches, valve tamper switches, supervisory 
devices, monitor and control modules, duct detectors, heat detectors, smoke detectors, 
combination heat and smoke detectors, Monaco transceiver, and other equipment as 
required by code or Fort Knox. 
  

2. Provide a complete addressable microprocessor-based fire alarm and mass notification 
system. 
 

3. Locate combination fire alarm control panel (FACP) and autonomous control unit (ACU) 
in atmosphere friendly electrical or mechanical room and provide remote annunciator and 
local operating console (LOC) by the main entrance.    

 
4. Provide manual pull stations at all exterior entrances/exits to include such rooms as 

mechanical, electrical, and communication rooms. Provide notification appliances 
network in such like rooms. 

  
5. All panel boxes shall be “red” in color 

. 
6. Whenever possible, all associated panel boxes shall be keyed alike. 

  
7. Detection devices that operate independent from fire alarm system are prohibited. 

   
8. The Signal Line Circuit (SLC) shall be Class A, Style 6 and the performance capabilities 

under abnormal conditions in accordance with NFPA 72 Chapter 6. 
 

9. The Notification Appliance Circuit (NAC) shall be Class A, Style Z and the performance 
capabilities under abnormal conditions in accordance with NFPA 72 Chapter 6. 

 
10. The Speaker Circuit shall be Class A, Style Z and the performance capabilities under 

abnormal conditions in accordance with NFPA 72 Chapter 6. 
  

11. Audio Amplifiers 
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 Each amplifier shall be constantly supervised for any condition that could render 
the amplifier inoperable at its maximum output. Failure of any component shall 
cause automatic transfer to a designated backup amplifier, illumination of a 
visual amplifier trouble indicator on the control panel. 
 

12. The fire alarm/mass notification system shall have the ability and means to provide up to 
52 zone points to the Monaco transmitter. Programming shall be determined by Fort 
Knox Fire Department Fire Prevention Section.  
 

13. It is the contractor responsibility to coordinate fire alarm and mass notification system 
zone points programming with Fort Knox Fire Department Fire Prevention Section. 

   
14. Fire Alarm Control Panel shall have the capability to send e-mail messages for prioritized 

event notification and scheduled e-mail of dirty/excessively dirty detector status 
information. It shall have the capability to e-mail reports and historical logs on demand or 
to a set schedule.  
 Currently Ethernet or IP connections for initiating and indicating circuits will not 

meet NFPA 72 requirements, therefore, may not be used 
  

15. All administrative areas shall have both strobes and speakers with a minimum audio level 
of 70-dba or 15-dba above the normal ambient sound level or 5-dba above the peak sound 
level; whichever is greater; with a CIS score of 0.80. All measurements are collected with 
all doors closed. 
  

16. All sleeping rooms shall have both strobes and speakers 
Provide a sound level of at least 15 dB above the average ambient sound level or 
5 dB above the maximum sound level having duration of at least 60 seconds or a 
sound level of at least 75 dB, whichever is greater, measured at the pillow level 
in the occupy-able area, using the A-weighted scale (DBA). 
   

17. All components of the fire alarm, mass notification and force communication shall be 
located in atmosphere friendly electrical or mechanical room. Locate remote annunciator 
and local operator console near the building main entrance and any other entrances as 
deemed necessary by Fort Knox Fire Department. 
  

18. All fire/mass notification conductors shall be housed in “red” conduit. Junction (pull) 
boxes and covers shall be “red” in color. 

 
19. Vertical and horizontal conduit and cables separation shall be in accordance with NFPA 

72-2010, paragraphs 23.4.2.2 and A.23.4.2.2.  
 

20. Conductors shall go from device to device and appliance to appliance without splices. 
  

21. Use terminal boards when wire splices are unavoidable, electrical wire nuts are 
prohibited. 
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22. Only solid copper conductors are authorized for installation. Stranded conductors may be 
installed between fire alarm panel and Monaco transmitter. 
  

23. All panels and associated equipment shall operate on the secondary power source for 72-
hours in (supervisory) state and 15-minutes in alarm.  It is the contractor responsibility to 
coordinate battery test with Fort Knox Fire Department Fire Prevention Section. 

   
24. Smoke detectors shall be addressable photoelectric type. 

  
25. Locate smoke detectors a minimum of five feet away from air intake, diffusers, ceiling 

fans, and vapor and steam producing rooms or areas, such as bathrooms and kitchens.   
 

26. Smoke detectors shall be connected to the building fire alarm panel via the SLC loop. 
  

27. Sleeping Rooms, Dwelling Units, and Suite Rooms Smoke Detectors 
a. Provide smoke detectors with a sounder base that produces a minimum sound 

pressure of 75-dba measured at the pillow. 
 

b. Provide signals for sleeping areas, they shall have a sound level of at least 15 dB 
above the average ambient sound level or 5 dB above the maximum sound level 
having a duration of at least 60 seconds or a sound level of at least 75 dB, 
whichever is greater, measured at the pillow level in the occupy-able area, using 
the A-weighted scale (DBA). 

   
c. If any barrier, such as a door, curtain, or retractable partition, is located between 

the notification appliance and the pillow, the sound pressure level shall be 
measured with the barrier placed between the appliance and the pillow.  

 
d. The alarm shall sound only within an individual sleeping area and shall not 

actuate the building fire alarm system notification appliances. 
  

e. Alarm activation shall annunciate at the fire alarm panel and transmitted to the 
fire department via the Monaco transmitter.  

 
f. Smoke detectors shall be connected to the building fire alarm/mass notification 

system.  
 

g. Smoke alarms that receive their operating power from the building electrical 
system are prohibited. 
  

28.  When emergency back-up generators are provided for the facility and the fire 
alarm/mass notification system with all its peripherals are connected to the back-up 
generator, the battery secondary power source maybe reduced to 24-hours in 
(supervisory) state and 60-minutes in alarm. It is the contractor responsibility to 
coordinate battery test with Fort Knox Fire Department Fire Prevention Section. 
  

29. Maintenance Facilities 
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 Where practical, ceiling mount all notification appliances giving consideration 
for vehicle type and height. 
  

Mass Notification Messages 
Messages to be Pre-programmed for the MNS Fort Knox (MALE VOICE) all messages repeated 

twice Activation Names show in green writing 

1. Hazardous Material Emergency – Shelter in place C3Tone 2 rounds (Fire Alarm Sound Clips 
on Wheelock Website):  “Attention, Attention. A HAZARDOUS material or other emergency 
has been reported.  Immediately take shelter inside a facility.  Accomplish required shelter in-
place actions and await further instructions.”   

2. Hazardous Material Emergency -- Evacuate C3Tone 2 rounds (Fire Alarm Sound Clips on 
Wheelock Website):  “Attention, Attention. A HAZARDOUS material or other emergency has 
been reported.  Stand by for evacuation instructions.  

 

3. All Clear Verbal:  “May I have your attention please. May I have your attention please, all clear, the 
emergency has ended.”   

 

4. Routine Test Stutter (File 13):  5 seconds “May I have your attention please.  This is a test of 
the Fort Knox Mass Notification System, this is only a test.”  POC for Message Steve Robertson, 
305 CES/CEX 

 

5. Force Protection Threat Condition Alert;  Label as:  “FPCON ALERT” 

Siren 5 seconds (Fire Alarm Sound Clips from Wheelock Website):  “Attention, Attention.  
The Force Protection Condition for Fort Knox has changed. Tune your television to the 
commander’s access channel or access the base intranet for further information.”  

6. Tornado Warning; (tornado wail) Label as:  “Tornado Warning” 
5 seconds:  “Your attention please.  A tornado warning has been issued for Fort Knox and the 
local area.  Implement your tornado plan and take shelter immediately.  

7. Fire Evacuation: Two cycles of the temporal 3 pattern, then the evacuation message     (twice), then 
two more cycles of the temporal 3 pattern. The message: “May I have your attention please. A fire 
emergency has been reported in the building. Proceed clammily to the nearest exit and leave the 
building immediately. All handicap occupants shall use the building evacuation plan”. NOTE: 
The temporal 3 pattern shall only be used for FIRE EVACUATION messages. 

 

NOTE: The pre-recorded message alert tone level shall be equal to or not more than 3 DBA above 
the audio DBA level.   

LOC buttons shall be labeled as follows: 
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 HAZMAT SIP  (Amber strobes) 

 HAZMAT EVAC  (Amber strobes) 

 ALL CLEAR  (Amber strobes) 

 ROUTINE TEST  (Amber strobes) 

 TORNADO  (Amber strobes) 

 FPCON  (Amber strobes) 

 FIRE  (Clear/white strobes) 

 SPARE 

 AMBER VISUAL SWITCH  (Amber strobes) 
o RULES 

o When the first button is pushed it shall have priority over any other sequential 
buttons pushed, regardless of message. 

o Buttons 1-6 will play the respective MNS message and activate the amber strobes 

o Button 7 will play the fire message and activate the clear strobes, but will not 
perform any other fire alarm control features as a normal fire would.  

o The microphone at the LOC will have priority over any prerecorded message 
button.  

o When activating or keying the microphone at the LOC or ACU, the amber strobes 
shall activate. 

o FACP (ACU) microphone shall take priority over the live voice from fire dispatch 

o The LOC microphone shall take priority over the live voice message from fire 
dispatch. 

o The LOC microphone located by remote annunciator shall take priority over any 
other LOC microphone or the live voice message from fire dispatch or pre-recorded 
messages. 

o Activation of the “Amber Visuals” switch will turn on or turn “OFF” the amber 
strobes, provided no other button or the microphone has been activated.  

INSTALLATION DRAWINGS OF RECORD  
As-built drawings, at a minimum shall include the following information 
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a. Drawing shall be to an indicated scale 
                                    The 1:8 scales is the smallest acceptable scale 
 

b. All conduit runs 
1) All conduits shall be illustrated as installed overlaid on a floor plan to scale 

 
2) Identify all cable circuits within each conduit and direction of travel from “B” 

side (output) side of the circuit to “A” side (return) side of the circuit. 
 

c. Device and Appliance Locations 
1) Show all devices and detectors with addresses overlaid on a floor plan(s) to scale 

 
2) Show all notification appliances (strobes and speakers) with addresses and labels 

overlaid on a floor plan(s) to scale 
 

3) All floors plans shall be to scale with correct room numbers and nomenclatures. 
  

4) Physically label each appliance (speaker and strobe) and devices as labeled on as-
built drawings 

 
5) Labeling shall be on clear or white tape with black letters 

 
6) All symbols shall comply with NFPA 170 

 
d. Wiring Drawing 

1) Show all external wiring connections inside all panels to include fire alarm 
control panel, notification appliance panels, audio control unit, transmitter, and 
etc. 
 

2) Show wiring connections illustration for each device, appliance, module, etc. 
installed in the system. Example: all incoming wiring connections on a smoke 
detector and or duct smoke detector, when a module is added to a panel it shall 
include all the wiring connections between the module and the panel. 

  
e. Point to Point Wiring Diagram 

1) The point to point wiring diagram illustrates the exact wiring connections 
between device to device, appliance to appliance, panel to device and appliance, 
panel to panel, and etc. 
 

2) All drawings and diagrams shall illustrate exactly the structure and the 
installation of the system. 

 
3) Each drawing shall have the signature and certification number of the Fire 

Protection Engineer or NICET level IV technician. 
 

f. All symbols shall conform to NFPA 170 Standard Symbols 
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g. A complete accurate set of as-built drawings, preliminary test results, and installation, 
owner, and maintenance manuals are required to perform initial fire alarm and mass 
notification acceptance test.   It is the contractor responsibility to coordinate and provide 
these documents to Fort Knox Fire Department Fire Prevention Section seven days prior 
to test date.    

 

MANUALS AND INFORMATION 
 Installation manual 
 Operation manual 
 Maintenance manual 
 Troubleshooting information 
 Program instruction 
 Battery calculations 
 All drawings on CD 
 One complete hard copy set of accurate as-built drawings 

o All individuals involved in the design, installation, programming, and testing of the 
system shall certify all drawings, manuals, and test results are accurate.  

 Preliminary test results 
 Inspection and testing results document 
 Copy of Certification of persons responsible in the design, installation, programming, and testing 

of the system 
 Copy of Certificate of Calibration for each piece of test equipment  
 Record of Completion  

 

PRELIMINARY TEST 
 Perform and record all test results and what is required by all applicable codes and manufacturer 

to include but not limited to NFPA 72 chapter 10, UFC 3-600-01, UFC 4-010-01, UFC 4-021-01, 
UFGS 28-31-76 (13859), and applicable codes and standards except as modified herein. 
  

 All as-built drawings, Manuals and Information, and Preliminary test results shall be provided to 
Fort Knox Fire Department Prevention and Inspection Section seven days before Final Test and 
Inspection to be witnessed by this section.   

 
ELECTROMAGNETIC DOOR HOLDERS 

a. Where indicated on drawings, provide magnetic fire door hold open devices. The 
electromagnetic holding devices shall be designed to operate on 24-VDC and require not 
more than 3-watts of power to develop 25-psi of holding force. 
 

b. Under normal conditions, the magnetic shall attract and hold the doors open 
 

c. The initiation of any fire alarm shall cause the release of the electromagnetic door holding 
device permitting the door to be closed by the door closer. Operation shall be failed safe with 
no moving parts. Electromagnetic door hold-open devices shall not be required to be held 
open during building power failure. The device shall be UL listed based on UL 228 tests. 
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Monaco Transmitter 
a. Install Monaco BTX-M transceiver with the associated hardwire and components for fire and 

mass notification. 
 

b. Install a Monaco transceiver for each facility. 
 

c. Contractor shall provide adequate size transmitter and associated components to 
accommodate required zones. 

  
d. The fire alarm/mass notification system shall have the ability and means to provide up to 52 

zone points to the Monaco transmitter. Programming shall be determined by Fort Knox Fire 
Department Fire Prevention Section.  

 
e. It is the contractor responsibility to coordinate fire alarm and mass notification system zone 

points programming with Fort Knox Fire Department Fire Prevention Section.  
  

f. The transceiver shall operate for a minimum of 72-hours plus 15-minutes on secondary 
(battery) power source. Transmitter shall be tested at the same time fire alarm system is 
tested. 

  
g. When the Monaco transmitter is connected to an emergency back-up generator, then the 

secondary (battery) power source maybe reduce to 24-hour in the non-alarm (supervisory) 
state and 15-minutes in alarm. 

   
h. Monaco Transmitter  Zone Legend 

1. Pull Stations, basement (Alarm) 
2. Pull Stations, 1st floor (Alarm) 
3. Pull Stations, 2nd floor (Alarm) 
4. Pull Stations, 3rd floor (Alarm) 
5. Fire Pump Running (Alarm or Supervisory) Fort Knox determination 
6. Sprinkler Water flow, main riser/standpipe (Alarm) 
7. Sprinkler Water flow, basement (Alarm) 
8. Sprinkler Water flow, 1st floor (Alarm) 
9. Sprinkler Water flow, 2nd floor (Alarm) 
10. Sprinkler Water flow, 3rd floor (Alarm) 
11. Sprinkler Water flow, elevator machine room (Alarm) 
12. Sprinkler Water flow, top of elevator hoist way (Alarm) 
13. Sprinkler Pre-Action System Activation (Alarm) 
14. Hood Suppression Activation, kitchen (Alarm) 
15. FM-200, Pull Station Activation (Alarm) 
16. FM-200, Smoke Detector Activation (supervisory) 
17. FM-200, Pre-Alarm Alert (supervisory) 
18. FM-200, Suppression System Activation (Alarm) 
19. Heat Detector, basement (Alarm)  
20. Heat Detector, 1st floor (Alarm) 
21. Heat Detector, 2nd floor (Alarm) 
22. Heat Detector, 3rd floor (Alarm) 
23. Smoke Detector, basement (Alarm) 
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24. Smoke Detector, 1st floor(Alarm)  
25. Smoke Detector, 2nd floor (Alarm) 
26. Smoke Detector, 3rd floor (Alarm) 
27. Duct Smoke Detector, mechanical room (supervisory) 
28. Duct Smoke Detector, 1st Floor Corridor (supervisory) 
29. Duct Smoke Detector, Attic (supervisory) 
30. Elevator Shunt Trip Breaker Power Unavailable (supervisory) 
31. Sprinkler/PIV Tamper Switch (Supervisory) 
32. Sprinkler, Pre-action System Low Air Pressure (Supervisory) 
33. Sprinkler, Low Air Temperature (Supervisory) 
34. Fire Pump Supervisory (Supervisory) 
35. Mass Notification Message Overriding Activated Fire Alarm Message (Supervisory) 
36. Knox Box Open (Supervisory) 
37. Fire Pump Trouble (Trouble) 
38. FM-200 Suppression system Trouble (Trouble) 
39. Fire Alarm/Mass Notification Trouble (Trouble) 

 
i. The actual numbers of reporting zones will vary from project to project and Fort Knox Fire 

Protection and Inspection Section  makes the final determination 
 
KNOX BOX 
Provide and install a 3200 series hinged door recess mounted “Knox Box” part number 3275, 
manufactured by “The Knox Company”. Install the vault in accordance with the manufacturer directions 
with top of box between 66-72 inches from finish grade. The vault shall be dark bronze and recess 
mounted on the exterior wall near the main entrance or near the closest door that leads to the fire 
alarm/mass notification panels of each building. The vault shall be equipped with a supervisory switch 
(normally open with door closed) connected to the fire alarm system. Monaco transmitter shall transmit a 
special supervisory signal to the fire department when activated. Coordinate with the Fort Knox Fire 
Department, Fire Department for ordering information and compliance. 
 
PORTABLE FIRE EXTINGUISHERS 

a. Install portable dry chemical (Class ABC) fire extinguishers in accordance with all applicable 
NFPA and UFC criteria including the manufacturer recommendations. 
 

b. Provide ten-pound portable dry chemical fire extinguishers with flush or semi-mounted 
approved cabinets in accordance with NFPA 10 and UFC 3-600-01 

 
c. Fort Knox preference for extinguishers is AMEREX 

 
d. Fort Knox color preference for fire extinguisher cabinets is RED with semi-recess cabinets 

having rounded corners 
 

e. Install fire extinguishers along the path of egress in clear view 
  

f. Where visual obstructions cannot be avoided, provide signage to indicate the extinguisher 
location. 
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g. Provide minimum two-liter size wet chemical portable fire extinguishers mounted in recess or 
semi-recess cabinets in all commercial and kitchenette cooking areas. 

 
h. Provide minimum ten pound Class ABC portable fire extinguishers mounted in recess or 

semi-recess cabinets in commercial and kitchenette cooking areas for fires other than cooking 
fires. 

  
i. Install all portable fire extinguishers with the top of the fire extinguisher 42-inches from the 

finish floor.  
 
HEATING, VENTILATION, AIR CONDITIONING (HVAC) 

a. Install smoke detectors, dampers, doors, and other equipment in accordance with NFPA 72, 90A, 
UFC 4-010-01, UFC 4-021-01, UFC 3-410-01FA and manufacturer recommendations and 
specifications and all other applicable codes and or standards except as modified herein.  
 

b. Install smoke detectors listed for use in air distribution systems shall be located as follows: 
 

1 Downstream of the air filters and ahead of any branch connections in air supply systems 
having a capacity equal to or greater than 2000-CFM’s. 
 

2 Prior to the connection to a common return and prior to any recirculation or fresh air inlet 
connection in air systems having a capacity equal to or greater than 15,000-CFM’s. 

 
3 At each story prior to the connection to a common return and prior to any recirculation or 

fresh air inlet connection in air systems having a capacity equal to or greater than 15,000-
CFM’s and serving more than one story. 

 
4 Duct smoke detectors shall be furnished by the fire alarm company. 

   
c. Hardwire all duct smoke detectors to the air handler unit that the duct detector is monitoring. 

 
d. Where duct smoke detectors are installed in concealed locations, more than 10-feet above the 

finish floor or in arrangement where the detector’s alarm or supervisory indicator is not visible to 
responding personnel, provide the detector with remote indicator and test switch in location 
acceptable to AHJ 

.  
e. Shut down all HVAC units on any fire alarm utilizing the hardwired duct smoke detector and the 

HVAC computer program. 
  
f. Shut down all HVAC units on any fire alarm or required manual shut down, regardless of size; 

and/or distributes outside air within a facility.  
 

g. Provide smoke detection in room(s) and or areas where air handler unit(s) less than 2000-cfm’s 
are located. Smoke detection activation shall shut-down all air handler units located within that 
room or area. Detection activation shall not activate the building general evacuation notification 
appliances; however, it shall generate a special supervisory alarm that is transmitted to Central 
Station. 
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h.  “Emergency HVAC Shut Down” Switch  

 
1 Shut down all HVAC units that distributes outside air within a facility when “Emergency 

HVAC Shut Down” switch is activated. 
 

2 Close all required dampers in accordance with UFC 4-010-01 when “Emergency HVAC 
Shut Down” switch is activated. 

 
ELEVATOR HOIST WAYS AND MACHINE ROOMS 

a. Install all types of elevators in accordance with ASME A17-1, NFPA, UFC’S, UFGS, 
and all applicable codes and standards except as modified herein. 
 

b. All hoist ways and machine rooms will be 2-hour fire rated 
 

c.    When sprinklers are required to be installed in elevator machine room and hoist way in 
accordance with UFC 3-600-01, provide heat detector within 2-feet of sprinklers. 
 
c. Heat detector shall have both a lower temperature rating and a higher sensitivity as 

compared to sprinklers. 
  

d. Heat detectors shall activate prior to sprinkler activation and shut down elevator power. 
  

e. Program a time delay equal to the amount of time for the elevator to travel from the top 
of the hoist way to the lowest recall level before activation of the power shunt trip in 
conjunction with heat detector activation. 

 
f.    Water flow or pressure switch shall shut down elevator power immediately upon 
activation. The use of devices with time delay switches or time delay capability shall not 
be permitted.  

 
EMERGENCY LIGHTING 

a. Install emergency lighting in accordance with NFPA 101, UFC 3-600-01, and all 
applicable codes except as modified herein. 
 

b. Provide emergency lighting in all windowless locations to include but not limited to 
restrooms, mechanical rooms, and elevator machine rooms. 

 
c.  Provide exterior emergency/egress lighting, with backup power to illuminate the 

pathway to public way. 
  

d. Install emergency lighting in all facilities regardless of occupancy.  
 
EXIT SIGNAGE (Means of Egress) 

a. Provide Exit signs and Directional signs in accordance with NFPA 101, UFC 3-600-01, and 
all applicable codes and standards except as modified herein. 
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b. Install Exit signs at main exterior exit doors that are readily visible from any direction of exit 
access.  

 
c. Install Exit signs at all exit access and exterior doors leading to public way. 

 
d. Provide Directional signs showing the direction of travel to main exterior exit doors where 

the direction of travel to reach the main exit is not apparent.  
 
ATTIC ACCESS 

a. Provide attic access in accordance with UFC 3-600-01 and International Building Code (IBC) 
and all applicable codes and standards except as modified herein. 
 

b. Must have 30" or more of head clearance at point of access into attic space. 
 

c. Access Hatch not less 20" by 30" in size 
 

d. Access Hatch must be 2-hour fire rated, self closing and self latching with propped opening 
position and it can open up or down. 

 
ROOF ACCESS 

a. Provide roof access in accordance with UFC 3-600-01 and International Building Code (IBC) 
and all applicable codes and standards except as modified herein. 
  

b. Stairways shall have handrails on at least one side. At least one handrail shall extend at least 
34 inches above the roof surface. Such handrail may be attached to the underside of the 
operable hatch so that it is in the correct position for handrails when the hatch is in the open 
position, or it may be secured to the roof or other construction. Minor breaks in the continuity 
of the handrail are permitted; handrail sections must be generally aligned. 

 
c. The curb at the roof opening for the roof hatch on the side where the stairs emerge from the 

interior shall extend above the roof surface no more than nine inches, the curb at the roof 
hatch on other sides of the hatch shall not exceed 24 inches above the roof surface, and the 
maximum height of any portion of the hatch in a closed position shall not exceed 36 inches 
above the roof surface. 
 

d. The rise and run of stairs to the roof shall meet regular code requirements. 
 

e. The width of a stairway to a roof and the clear width of a roof hatch in its open position shall 
be not less than 32 inches. Handrails, lifting mechanisms and other equipment may encroach 
into the required width up to 1 1/2" when the roof hatch is in a fully open position 

 
f. Stairways with roof hatches that do not meet these requirements must be labeled as "NO 

ROOF ACCESS". 
 
STAIRS 

Stairs and handrails shall comply with NFPA 101 Life Safety Code 
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DOORS 
Doors and self-closure appliances shall comply with NFPA 101, NFPA 80, UFC 3-600-01, 
and applicable codes and standards 

 
FIRE SAFETY SYMBOLS 

Symbols used on all shop and as-built drawings shall comply with NFPA 170 
 

LIFE SAFETY PLAN 
Provide Life Safety Plan to scale to include: 

a. Means of egress 
b. EXIT and directional exit signs 
c. Fire extinguishers to include cabinets and extinguisher type and size. 

 
OUTDOOR STORAGE, PARKING, AND LOADING AND UNLOADING AREAS 

Provide fire hydrants spaced at 300 feet maximum intervals around the perimeter. Provide 
addition hydrants to protect facilities within the perimeter according to UFC 3-600‐01.  

 
FIRE PREVENTION AND INSPECTION CONTACT INFORMATION 
 E-mail address: usarmy.knox.imcom-atlantic.list.des-fire-prevention@mail.mil  
 Telephone: 502-624-4208 
 Fax: 502-624-1927 
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Exterior Finishes for Warriors in Transition HQ/SFAC 
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Exterior Finishes at Warriors in Transition HQ/SFAC 
 
 
Brick Masonry Red Brick manufactured by Cunningham Brick Company 
 
Cast Stone Cast stone as manufactured by Capital Cast Stone 
 
Asphalt Shingles Owens Corning Duration Premium Series “Terra Cotta 

Color” 
 
Gutters & Down Spouts K-Style Gutters. Color is “Medium Bronze” from Berridge 

Manufacture. 
 
Metal Roof Berrige standing seam metal roof system. Same color as 

gutters. 
 
Windows Manufactured by Peerless and color was white. 
 
EIFS  Senergy Manufacture – Texture Fine – Color Saddle Soap 
 
 
General Note: Manufacturers referenced are intended to establish design intent only, and 
are not intended to limit selections from other manufacturers.  When alternate selections 
are submitted, submittal shall included color samples of material listed for comparison. 
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Interior Finishes for Warriors in Transition HQ/SFAC 
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Interior Finishes for Warriors in Transition HQ/SFAC 
 

 
Tile CY03 and CY05  manufactured by Daltile 
 
Vinyl Tile Flooring 343 Citrine, 365 Aspen, 337 Toasted Sesame  as 

manufactured by Manning Commercial 
 
Acoustical Tile Olympia Micro 
 
Laminate Cabinets Antique Brush and Larkspur color as manufactured by 

Wilsonart. 
 
Carpet Manufactured by Mohawk 
 
Blinds Manufactured by Lotus and Windoware, Brushed 

aluminum color 
 
Paint Bavarian Cream, Cotton Balls, Star Dust and Putnam Ivory 

as manufactured by Benjamin Moore/Glidden 
 
General Note: Manufacturers referenced are intended to establish design intent only, and 
are not intended to limit selections from other manufacturers.  When alternate selections 
are submitted, submittal shall included color samples of material listed for comparison. 
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D-B Contractor Commissioning Obligations 
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D‐B Contractor Commissioning CxS Obligations 

 

The Commissioning Specialist (CxS) shall perform the duties of the Commissioning Authority (CxA) as 

outlined in Annex F of ASHRAE Guideline 0 with specific, additional, or differing requirements as listed 

below.   

 

The CxS and Design Build Contractor (Contractor) shall be responsible for the following: 

 

Design Phase: 

 

‐ The CxS shall meet with the Contractor’s Designer of Record, the Contractor, and USACE prior to 

the 65% design submittal to discuss commissioning requirements and processes, roles and 

responsibilities, schedules, lines of communication, and logistics related to the commissioning 

process.  The Owner’s Project Requirements document shall be reviewed during this meeting. 

‐ The CxS shall augment the Commissioning Plan provided in the RFP to describe the 

Commissioning Process specific to the project.  The Commissioning Plan shall describe the 

overall commissioning process, schedules, team members and responsibilities, documentation 

requirements, lines of communication, review procedures, Issues Log template, Inspection 

Checklists, and Functional Performance Test procedures and Checklists.   Schedules shall include 

estimated time to complete tasks.  The Commissioning Process shall fully describe each required 

activity. 

o The Commissioning Plan shall be submitted to USACE with the 65% design submittal to 

include all design phase elements of the Commissioning Process. 

o The Commissioning Plan shall be submitted to USACE with the 95% and 100% Corrected 

and Certified Final design submittals to include all design, construction, and post‐

occupancy elements of the Commissioning Process. 

‐ The CxS shall review the 65%, 95%, and 100% Corrected Final design submittal, the Basis of 

Design (BOD), and the Owner’s Project Requirements (OPR) to verify that the BOD is complete 

and clear, the design plans and specifications reflect the OPR and BOD, and that the systems can 

be functionally tested.  A Design Review Report including all CxS comments, designer evaluation 

of comments, and CxS backcheck comments shall be submitted to USACE with the Certified Final 

design submission. 

‐ Incorporate the requirements of the commissioning plan into the project commissioning 

specifications and attach a copy of the plan to the specifications.  The project commissioning 

specifications shall fully detail Contractor and Sub‐Contractor responsibilities related to the 

Commissioning Process as detailed by the Commissioning Plan. 

 

Construction Phase: 

 

‐ The CxS shall meet with the Contractor and USACE prior to beginning construction to discuss 

commissioning requirements and processes, roles and responsibilities, lines of communication, 

Section: Appendix GG W912QR-21920552 -0003

Thursday, August 16, 2012

Page 520 of 533



inspection and test procedures, incorporation of commissioning activities into the construction 

schedule, and logistics. 

‐ The Contractor shall respond to deficiencies, problems, or other issues when identified by the 

CxS or USACE. 

‐ Issues Log ‐ The CxS shall maintain an Issues Log throughout Construction.  The CxS shall record 

all issues found in compliance with the commissioning process and implementation of the 

Commissioning Plan.  The CxS shall also record any deficiencies discovered in the equipment and 

systems installed.  The Issues Log shall be updated as issues or deficiencies are noted and 

distributed to USACE and the Contractor with each update.  

‐ Commissioning Team Meetings ‐ The CxS and Contractor shall conduct Commissioning Team 

meetings as necessary to facilitate an effective commissioning effort.  USACE shall be invited to 

all Commissioning Team meetings. 

‐ Submittal Review ‐ The CxS shall review all construction submittals, shop drawings, and test 

reports related to the systems being commissioned to ensure conformance to the Owner’s 

Project Requirements, Basis of Design, fulfillment of operation and maintenance requirements, 

and facilitation of performance testing.  Deficiencies discovered shall be recorded in the Issues 

Log. 

‐ Inspection ‐ All sub‐contractors associated with systems to be inspected shall complete 

inspection and document the inspection by completing the Inspection Checklists provided by 

the CxS.  The CxS shall also inspect 100% of equipment in commissioned systems.  Inspection 

Checklists shall be in accordance with ASHRAE Guideline 0 and 1.1.  Deficiencies discovered shall 

be recorded in the Issues Log.  Completed Inspection Checklists shall be submitted to USACE 

prior at least 14 days prior to Functional Performance Tests. 

‐ Functional Performance Tests – Functional performance tests shall not begin until Inspection 

has been completed and all other testing requirements have been completed.  All sub‐

contractors associated with systems to be tested participate and facilitate functional 

performance testing in accordance with the commissioning plan.  The CxS shall lead the tests.  

Testing shall be documented using the Functional Performance Test Checklists.  100% of HVAC 

systems, lighting and daylighting control systems, domestic hot water systems, and renewable 

energy systems shall be tested to include all capacities, sequences of operation, safeties, 

interlocks, and sensor calibration.  Systems that fail initial testing shall be corrected and re‐

tested until they pass.    Deficiencies discovered shall be recorded in the Issues Log.  Coordinate 

schedule for Functional Performance Tests with USACE to accommodate Government witnesses.  

USACE shall be informed of Functional Performance Tests at least 14 days prior to start. 

‐ Deferred Testing ‐ Functional performance testing that can not be completed due to weather 

conditions shall be performed when weather conditions permit.  Schedule these tests in 

coordination with USACE. 

‐ Inspection and Functional Performance Testing shall be used to verify that the installation and 

operation of systems are in compliance with the accepted design, the Owner’s Project 

Requirements, and the Basis of Design. 

‐ Commissioning Report ‐ The CxS shall prepare a Commissioning Report following completion of 

the Functional Performance Tests with the exception of Deferred Testing.  The Commissioning 
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Report shall be submitted within 7 days of completion of the Functional Performance Test.  

Within 7 days following completion of Deferred Testing, the Commissioning Report shall be 

updated and submitted to USACE.  The Commissioning Report shall include an executive 

summary of all commissioning processes and the results of the processes.  The report shall 

indicate whether the systems comply with the Owner’s Project Requirements, the Basis of 

Design, and the accepted design.  The report shall note any outstanding deficiencies, proposed 

corrective actions, and the status of resolution.  The report shall describe any further 

commissioning processes to be completed such as deferred testing or post‐occupancy review.  

The completed Owner’s Project Requirements, Basis of Design, Issues Log, Functional 

Performance Checklists, and Inspection Checklists shall be included. 

‐ System Manual ‐ The CxS shall develop a systems manual compliant with LEED EA credit 3 

Enhanced Commissioning requirements.  System manual shall include at a minimum:  single line 

diagrams, as‐built sequences of operation, control drawings, original setpoints, recommended 

schedule of maintenance if not covered by O&M manuals, and recommended schedule for 

sensor and actuator calibration. 

‐ Training – The CxS shall ensure that all required training is coordinated with USACE and 

completed.  Attendee sign‐in sheets shall be used to verify that training was delivered.      

‐ Maintenance and Service Life Plans – The CxS and Contractor shall develop the Maintenance 

Plan and Service Life Plan as outlined in ASHRAE Standard 189.1.  The plans shall be submitted 

to USACE prior to the 9 month warranty walkthrough. 

 

Post‐Occupancy 

 

‐ Post‐Occupancy System Monitoring and Inspection – The CxS shall perform and document a 

post occupancy monitoring and inspection to review building operation prior to the 9 month 

warranty walkthrough.   Review shall ensure that the systems comply with the Owner’s Project 

Requirements.  CxS shall use trend logs and make a site visit to check operation of the systems.  

Deficiencies discovered shall be reported to USACE. 

‐ Post‐Occupancy Review ‐ The CxS shall visit the building during the 9 month warranty 

walkthrough (Warranty Management Plan, specification section 01 78 02.00 10) to discuss any 

deficiencies discovered during the Post‐Occupancy System Monitoring and Inspection and to 

review building energy system operation with the operating staff and USACE.  Any unresolved 

construction deficiencies and newly discovered deficiencies shall be identified and reported to 

USACE.  Any problems identified in operation of the buildings as intended shall be identified and 

reported to USACE.    Issues that will not be resolved shall be documented in a short report 

(Post‐Occupancy Review Report) and submitted to USACE.  Update the System Manual with any 

significant issues that will not be corrected. 

 

CxS/Contractor Submittals 

 

‐ Commissioning Plans – Each design submittal 

‐ Design Review Report – Certified final design submittal 
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‐ Commissioning Specification – Submitted as part of design submittals 

‐ Issues Log – Updated as required throughout construction 

‐ Completed Inspection Checklists 

‐ Commissioning Reports 

‐ System Manual 

‐ Post‐Occupancy Review Report 

‐ Maintenance and Service Life Plans 
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Commissioning Plan 

 

This Commissioning Plan serves as a template only.  The commissioning plan shall be further 

developed or modified as necessary to meet the requirements outlined in 01 10 00, 5.3 through 

5.3.2 and in the D‐B Contractor Commissioning CxS Obligations.  The template format may be 

modified; however, all of the information shall be included. 

 

1. Introduction 

 

Commissioning is a quality‐focused process concerned with verifying and documenting that 

all designated systems and assemblies are installed and tested to meet both the Owner’s 

Project Requirements and the contract requirements.  The Government in its capacity as 

the Commissioning Authority (CxA), shall oversee the execution of the commissioning 

process activities; however, the process is lead by a Commissioning Specialist (CxS) who 

further develops the Commissioning Plan; reviews submittals, test plans, and test reports; 

leads functional testing; identifies and tracks status of deficiencies; and assists in 

coordinating the entire commissioning process.  The Commissioning Team must participate 

for the process to be successful.  Contractors must participate in scheduling activities, 

inspect the installation of their equipment and systems, facilitate and perform testing, and 

correct deficiencies. 

 

The end goal of the commissioning process is for all designated building systems to function 

and operate as intended by the Owner and designer.  The project is required to achieve a 

LEED Silver level in the LEED rating system for which Fundamental Commissioning is a 

prerequisite.   

 

2. Project Information 

 

Insert information from the project.   

 

3. Commissioning Team Members 

 

Commissioning Authority (CxA) – NAME, USACE Contracting Officer’s Representative 

 

The Commissioning Authority is responsible overall for the execution of the commissioning 

process activities to assure that Owner’s Project Requirement and contract requirements 

are met.  The CxA accomplishes this through review of and/or participation in all 

commissioning activities.  The CxA also acts as the Owner’s Representative and ultimately 

W912QR-21920552 -0003Section: Appendix HH
Page 525 of 533

Thursday, August 16, 2012



accepts each commissioned system when the commissioning process is completed.  The 

USACE Contracting Officer’s Representative (COR) is responsible for enforcing the contract 

requirements and serves as the CxA. 

 

 

Commissioning Specialist (CxS) – NAME, FIRM  

 

The Commissioning Specialist is responsible for detailing and leading the implementation of 

the commissioning process.  The CxS further develops the Commissioning Plan, assists in 

scheduling activities, reviews submittals including test plans and reports, performs 

inspection of equipment and systems, leads functional testing, identifies and tracks the 

status of deficiencies, provides technical advice, etc.  The CxS is an independent sub‐

contractor contracted through the design professional or their firm.  The CxS is not an 

employee of the design professional or their firm.   

 

The CxS is responsible for coordinating the efforts of all sub‐contractors and manufacturers 

in the execution of the commissioning process.  Refer to D‐B Contractor Commissioning CxS 

Obligations for specific duties in addition to those in ASHRAE Guidelines 0 and 1.1 and LEED‐

NC 2009 Energy and Atmosphere Prerequisite 1 and Credit 3. 

 

Commissioning Representatives (CR) 

 

The Commissioning Representatives are representatives of each sub‐contractor associated 

with the commissioned systems.  Each CR is the primary point of contact for each respective 

sub‐contractor with respect to the commissioning process.  The CR coordinates respective 

sub‐contractor commissioning efforts.  The CR participates in all commissioning meetings, 

completes Installation Checks, reviews test procedures, implements corrective actions, and 

demonstrates performance of systems to the CxS and CxA. 

 

Each of the following sub‐contractors, at a minimum, should have a CR: 

 

Mechanical – NAME, FIRM 

Plumbing – NAME, FIRM 

Electrical – NAME, FIRM 

Controls – NAME, FIRM 

TAB – NAME, FIRM 

 

Manufacturers – 
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If the CR for a system can not demonstrate that a system performs in accordance with 

contract requirements, a manufacturer’s representative may be necessary for inspection 

and/or testing.  The manufacturer would be responsible for demonstrating performance of 

systems to the CxS and CxA. 

 

Designers ‐  

 

The Designer is responsible for establishing the design intent for commissioned systems.  

Any questions regarding intent for installation, system operation, capacity issues, etc. will 

be referred to the Designer.  Best practice would include the Designer as a witness during 

functional testing. 

 

Mechanical – NAME, FIRM 

Plumbing ‐ NAME, FIRM  

Electrical ‐ NAME, FIRM  

Architect ‐ NAME, FIRM  

Civil/Utilities – NAME, FIRM 

 

Owners/DPW (Owners) – 

 

The Owners are encouraged to participate in any commissioning activity to provide input 

and become familiar with system operation. 

 

4. Systems to be Commissioned 

 

The following systems will be included in all commissioning activities.  All equipment and 

assemblies within the systems are to be inspected and tested in accordance with this 

Commissioning Plan: 

 

HVAC and associated controls 

Lighting Controls Systems 

Domestic Hot Water Systems 

Renewable Energy Systems 

 

LIST OTHER SYSTEMS TO BE COMMISSIONED AS APPLICABLE 

 

5. Commissioning Activities/Documentation Requirements 
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All Commissioning Activities required by compliance with specification section 01 10 00, 5.3 

through 5.3.2 and in the D‐B Contractor Commissioning CxS Obligations shall be outlined 

below with specific processes/procedures as required. 

 

Commissioning Plan 

Pre‐Design Commissioning Meeting 

Owner’s Project Requirements 

Basis of Design 

Design Reviews 

Commissioning Specifications 

Pre‐Construction Commissioning Meeting 

Commissioning Team Meetings 

Issues Log 

Submittal Reviews 

Inspection 

Functional Performance Testing 

Deferred Testing 

Commissioning Report 

System Manual 

Maintenance and Service Life Plan 

Training 

Post‐Occupancy System Monitoring and Inspection 

Post‐Occupancy Review 

 

6. Contact Information 

 

Insert name, firm, phone numbers, e‐mail addresses, etc. for each commissioning team 

member. 

 

CxA/COR 

CxS 

CR 

  Mechanical 

  Plumbing 

  Electrical 

  Controls 

  TAB 
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Designers 

  Mechanical 

  Plumbing 

  Electrical 

  Architect 

  Civil/Utilities 

DPW/Users 

 

7. Commissioning Process Schedule 

 

Insert proposed/predicted schedule for commissioning activities.  May be updated as 

necessary throughout design/construction. 

 

8. Communication Structure 

 

Describe communication structure within the Commissioning Team.  Note that the CxS 

communicates and reports directly to the Government in execution of commissioning 

activities.  Communication and reporting may be in parallel to the Contractor.  In no case 

shall the CxS be required to communicate through the Contractor to the Government in 

execution of commissioning activities.  The Government may NOT direct the CxS or any 

other Commissioning Team members.  Describe the Issues Log, reporting of deficiencies, 

resolution processes, etc. 

 

9. Roles and Responsibilities 

 

Describe the roles and responsibilities of each Commissioning Team member.  A matrix of 

duties vs members would be helpful. 

 

10. Issues Log Template 

 

Provide a template for Issues Log. 

 

11. Inspection Checklists 

 

Provide Inspection Checklists.  Inspection Checklists shall be provided for all 

equipment/systems to be commissioned and be in accordance with ASHRAE Guideline 0 

and 1.1. 
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12. Functional Performance Checklists 

 

Provide Functional Performance Checklists.  Functional Performance Checklists shall be 

provided for all equipment/systems to be commissioned and shall reflect testing of all 

capacities, sequences of operation, safeties, interlocks, and sensor calibrations.   
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E t d OSP t 110/RJ45 PP

Bldg w/requirement for 75 pair OSP Cable
Extend to 2nd floor Rack Mounted Patch Panel

Extend OSP to 110/RJ45 PP
75 Pair 1to1 feeder

96 port
75 pair

Cat 6 RJ45 PP

75 pair
fiber

en
t

en
t

Cat 6 RJ45 PP

m
an

ag
em

m
an

ag
em

Cable management

Cable management

Network 
Switch

C
ab

le
 m

C
ab

le
 m

All communication rooms will have 
L6-30 & L5-30 plus a quad 20A per 

Outside plant

All voice/data
Punched down

RJ45/110
Patch Panels CABLE COUNTS WILL VARY

p q p
Fort Knox Standard Design

Punched down
On cat 6 patch panels

- Use standard Cat6 patch Cables for both data and voice
-

CABLE COUNTS WILL VARY
DEPENDING ON PROJECT 
SCOPE
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1

Comm Rm 235

P1
All patch panels in a comm room 
Will be labeled P1 through P? (depending 
On # of patch panels.1 - 96

All voice/data will be punched down on 
These patch panels “B” Standard

Wall Faceplates

P1-1
Patch panel-port

P1-2

Patch panel port

Annotates 

Rm 235 Comm Rm 
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